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Tbeasurt Departmeitt, 

February 5, 1828. 

Sib : In obedience to a resolution of the House of Representatives, ' 
passed on the eleventh of May, 18^6, directing that " the Secretary 
of the Treasifry cause to be prepared a well-digested Manual, con- 
taining the best practicar information that can be collected on the 
growth and manufacture of sill^, adapted to the different parts of the 
Union, and containing such facts and observations, in relation to the 
growth and manufacture of silk in other countries, as may be useful/' 
I have the honor to transmit to the House the accompanying report. 

This report, by an additional clause of the resolution, ought to have 
been made at the session immediately succeeding that at which the 
resolution passed ; but the interval was found to be too short to ren- 
der this practicable. In order to procure the materials from which 
alone the Manual could be adequately prepared, it became necessary 
to institute a correspondence co-extensive with the Union, and to seek 
additional light in relation to the subject from several countries abroad. 
The returns to inquiries thus instituted by the Department, had not 
even been received, except in part, during the interval abovemention- 
ed, although no time had been lost in instituting them* The work 
has since proceeded with as much expe^lition as was believed to com- 
port with the care due to its preparation; which, amongst other 
tilings, included plates, for the better illustration of some parts of the 
machinery used in manufacturing silk. These explanations, it is 
hoped, may be received as satisfactory. 

I have the honor to remain, 

With high consideration and respect, 
Tour obedient servant, 

RICHARD RUSH. 
The Honorable the Speaker "^ 

of the Houne of Bepresentaiives U. 8. 
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H9V9M Of RiVBBaMrrAVTTSfly 

December 29, 1825. 

On motion of Ur. MHnta, 

SeMtlnedf Ttiat the Committee on Agriculture be iostructed to inquire whether the 
cultivation of the mulberry tree, and the bree^g of silk worms, for the purpose of 
producing mlk, be a subject worthy of Legislative attention \ and should they think it 
to be so, that tjiey obtain such information as may be in their pow#^ respecting the 
kind of mulberry tree most preferred, the best soil, climate, and mode of cultivation^ 
the probable value of the culture, taking into view the capital employed, the labor, 
and the product, tc^ether with such facts and opinions as they may think usehil and 
proper. 

Beaohed, That the same committee inquire whether any Legislative provisions are 
necessary or proper to promote the production of silk. 



HO.USE OT RSPBESSITTATITXS, « 

ifay2,1826. 

Mr. Van Rsitssbiabb, from the Committee on Agriculture, to which the subject had 
been referred, made the following 

REPORT : 

The Committee on Agriculture, to whom was referred the resolution of Mr. Mivsk, to 
inquire whether the cultivation of the mulberry tree and the breeding of silk-worms, 
for the purpose of producing silk, be a subject worthy of Legislative attention ; and 
should they think it to be so, that they obtain such information as may be in their 
power, respecting the kind of mulberry most preferred, the best soil, climate, and 
mode of cultivation, the probable value of the culture, taking into view the capital 
employed, the labor and the product, together with such facts and opinions as they 
may ttpnk useful and proper ; report : 

That they have examined the subject attentively, and have taken such steps as they 
thought best calculated to obtain information which might be useful and lead to satis- 
factory conclusions. ^ 

The facts developed in the course of their inquiries, tend to place the subject in an 
important point of view. It is an interesting fact, that the mulberry tree g^ws indige- 
nously throughout the United States, and that aUk may be raised with facility from the 
Southern to the Northern boundary of the Union. Formerly, conaderable quantities 
of 9ilk were produced in Georgia. In 1766 more than twenty thousand pounds of 
cocoons were exported from thence to England. The production of the article was 
suspended, not from any difficulty experienced in the process, but from causes connect- 
ed with the Revdutien. Measures ijavc recently been adopted at Savannah with a 
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Tiew to tlie renewal of the culthrationof the mulbeny tree and bree^ng the silk^^orm. 
In Kentucky, the committee learn that sewing ailk is now produced in considerable 
quantities^ and of exceUent quality. Many years a^^ the attention of public spirited 
hidividuab in Penn^lvania was turned to the production of sUk. The Persian roul* 
berry was introduced into Bethl^em, Penaqrlvania, by Bishop Ettwein, where it 
flourished, and still flourishes. Silk was produced without difficulty. In Chester and 
other of the southern counties of that State, the experiment wasjdso made witli suc- 
cess. The great demand and high price of bread stuffs, owing to the wars growing out 
of the French revolution, rendered the cuttivation of grain so profitable for many years,, 
that the mulbeny was neglected. In 1779, two hundred pounds.of sewii^ siH^ were 
made in the town of Mansfield, in Connecticut ; and, in 1810, according to the report 
of the Marshal who took the census, the value of sUk produced in Windham county was 
estimated at $ 27,373. The committee learn that the production of silk is still attend- 
ed to and found profitable. Some beautiful specimens of sewing silk, the production of 
that State, have been exhibited to the committee. Of the fact, therefi>re, that the 
United States can produce silk for its own consumption, and even for exportation to the 
extent of fbreign demand, there appears no reason to doubt There are few persons, 
the committee believe, even the most intelligent of our citizens, (who haye not turned 
Uieir attention particularly to the subject,) who will not be surprised at the view pre- 
sented by the following official statement of the value of silks imported into the United 
States for the last five years : 

Siaiemeni of the valtte of silk goods imported and exported in the years 1821 to 1S25, 

inclusive. 



Years. 
1821 
1822 
1823 
1824 
1825 


Imported. 
$ 4,486,924 
6,480,928 
6,713,771 
7,203,344 
10,271,527 

135,156,494 


Exported. 
- $ 1,057,233 
1,016,262 
1,512,449 
1,816,325 
2^5,742 

♦ 7,968,011 



What a bounty is paid by us to support the agriculturist and manufacturer of other 
nations, on articles which our country, with a few years of care, might supply ! How 
important it is that the agriculturist should turn his attention to new objects of produc« 
tiouy is very fully shown by the circumstance of the diminished and diminishing demand 
of bread stuffs abroad. 

In 1817, the exports of bread stufr:^ amounted to $ 20,374,000 

In 1818, 15,388.000 

In 1824, ...... 6,7-99,246 

In 1825, 5,417,997 

An importation often millions of dollars of silks ; an export of five millions of bread 
stuffs ! The fiu^ts speik the importance of the subject, and indicate the necessity 
that exists of awakening the slumbering agricultural resources of our country, by in- 
troducing new andi profitable articles of production. Knowledge is power in agricul- 
ture no less than in polities ; information is capital and the means of valuable improve- 
ment. The committee conceive that the firsit and most important measure to be taken 
ia to acquire and circulate clear, distinct, and precise information on these points: the 
relative value of the cultivation of the mulbeny, and the production of silk, compared 
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with other agricultural productions in the different sections of the Union, capital and 
labor beinj^ considered. The kind of mulberry best suited to tlie object ; the most 
adrantageous mode of cultivation ; the most approved manner of managing the mlk- 
worm, and an explanation of the process till the article is ready for market. The com- 
mittee incline to the opinion that the best mode of raising silk will be for every farmer 
and planter to appropriate a small portion of ground, as for a fruit orchard, for raising 
the mulberry tree, calculating to produce as many worms as his own family will enable 
him to manage without increasing his expenses, and without permitting it, until the 
experiment shall have been fuHy tried, to interfere with the regular course of l^s usual 
pursuits. A single acre planted with the mulberry will produce from 500 to 600 pounds 
raw silk, the vslue of which to the individual would richly compensatie for the capital 
«nd labor emj^oyed, and the aggregate to the country be of great importance. 

The fhct is worthy of notice, that, notwithstanding the high price of land in lrehind» 
where a year's rent of land exceeds the price of the' soil in many parts of our country, 
yet so valuable is the mulberry considered, that importations of trees from the Medi* 
terranean have been made during the last year, for the purpose of producing sdlk. 
Your committee addressed inquiries to several intelligent gentlemen who were pre- 
sumed competent to g^ve them infbrmatioti upon tlie subject $ and among the papers 
received in reply, they beg leave to present to the particular attention of the House, 
a valuable memoir, replete with interesting hcia and useful informatioti, from Edmund 
C. Genet, Esq. and also several communications from other gentlemeni to whosd at- 
tention the committee acknowledge their obligations. As the result of these inquiries 
believing that knowledge on the subject is of the first importance^ tlie committee sub- 
mit the following resolution : 

lUioivjfd, That the Secretary of the Treasuiy cause to be prepared a well digested 
Manual, containing the best practical information that can be collected on the growth 
and manuAicture of silk, adapted to the different parts of ,the Union, containing such 
fiicts and obserrations in relation to the growth and manu&cture of silk in other coun- 
tries as may be usef^il, and that the same be hud before Congress at the commencement 
^f theb next sesnon. 



HoxrSE OF RXFEESXVTATIVES, 

February 11, 1828. 

Mr. Van Rs^tssslibb, from the Committee on Agpriculture, to which the subject had 
been referred* made the following 

REPORT: 

The Committee on Agriculture, to which was referred the rq>ort of the Secretary 
of the Treasury, made in pursuance of a resolution of the House of Re{»«sentatives, - 
passed the eleventh of May, 1826, directing the Secretary to prepare a wdl-digested 
Manual on the growth and manufacture of ulk, have agreed to the following resofaition, 
which they have instructed their Chairman to submit to the House : 

Jtetohed, That sax thousand copies of said Manual and Report be printed for the use 

nr 4 no H^MteA 



of the House. 
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PREFACE. 



In considering the subject of the culture of silk, it was the first in- 
tention of the writer of this Manual, to compose an entire treatise in 
his own language, and some progress in the collection of materials 
for it was made ; when upon a carefiil perusal of the work by Count 
Dandolo, of Italy, it was found to embrace every part of the art of 
rearing silk worms, so much more fully than any of the numerous 
treatises, in Engliflfc or French, which the writer had read ; and ex- 
hibited throughout, such marks of method, so much pains, intelli- 
gence^ and attention, such scrupulous accuracy, in all his proceed- 
ings and directions, that it was deemed most advisable to make it 
the basis of ther intended Manual. The author wrote from ample ex- 
perience in the art upon which he undertook to instruct others, and it 
appears from a late traveller,"!^ and writers on silk worms, that his 
plan for their treatment has generally been substituted for those 
formerly adopted in Italy and France. Dandolo's work has, there- 
fore^ been carefully abridged ; a measure rendered necessary from its 
diffuse nature, and the m^iy details and particulars of minute inqui- 
ries Into circiimstance» connected witb iho silk culture given therein, 
but which do not lead to any profitable result. These are omitted, 
and nothing inserted but that which is purely practical. Having the 
use of the original work in Italian, and the French translation, from 
which the English version was made, the errors of the latter were 
corrected. 

The directions and plans of this experienced author, refer to a 
large establishment of five ounces of eggs, but the intelligent culti- 
vator will readily apply them to a scale of any size ; in all cases, the 
practical results will be similar. 

To the directions and observations of Dandolo, many others are 
Added, which were derived from an extensive correspondence insti- 
tuted by the Secretary of the Treasury, in all parts of the Union, on 
the subject-matter of the resolution of tiie House of Representatives : 
as well as from information taken from the most valuable and recent 

Sublications obtained by the Secretary, from different parts of Europe, 
^o tbeisie abundant sources of knowledge, were added others, which 
the writer himself was able to command ; among these was a free 
access, during the past year, to a large establishment, conducted upon 
the plan pointed out by Count Dandolo. To the practical part are 
prefixed, a short history of silk in ancient times ; an account of the 

* Mr. J. Mumy— Treatise on Silkwonns, Edinburgh, 1826. 
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former and present state of its culture in North America ; and the 
natural history of the siil^ worml 

On the subject of the manufacture of silk, all the information ha9 
been given which it was possible to obtain from bqoks, and other sources* 
It is now known, that very great improvements in the machinery 
for the preparation of the raw material have been recently made; but 
an account of some of them could not be obtained sufficiently definite 
to authorise their insertion. Fanshaw's improvement,* of which a 
copy has been taken from a recent English publication, is spoken of 
in the highest terms by *< the trade.** To this are added, plates and 
descriptions of a new tramming machine, and of two looms, both of 
which received premiums from tb^ London Society for the Encourage- 
ment of Arts : one of them shows theknprovements it contains, in con« 
nexion with the whole apparatus for weaving silk, as now employed 
in Spittalfields. The whole machinisry for the msinttfacture of silk, 
is given in the French Encyclopaedia, published at the commence- 
ment and during the early part of their revolution, and is tQntained 
in one hundred and thirty -one quarto plates, and upwards of four hun- 
dred figures, some of which occupy a whole page : the letter press 
fills one hundred and seventy-two pages* Much of this machinery is 
now laid aside for others of a more simple nature ; but the work may 
still be consulted with advantage by those who intend to engage in 
the business, from the' minute accuracy of the figures of those parts 
wJiich are still retained. It would have been impossible to copy these 
plates, and even the insertion of all the recent patents and improye- 
ments would have been inconsistent with the object of this Manual* 
They have, therefore, iupart, been omitted, and references made to 
them, whi6h manufacturers may find it their interest to consult. 

The subject of dying silk, although not expressly mentioned, was 
nevertheless considered as included in the spirit of the resolution of 
the House of Repi-esentatives. Accordingly, directions to prepare 
the raw material for various tints, and observations connected with 
the art, with receipts for different colors, have been given. It is hoped 
they will be found useful as great pains were taken to collect and 
select them fi-om the latest and most approved writers. Care has 
been taken to avoid repeating wiiat has been said by Dr. Cooper, in 
his tr^tise on dying, as that work is to be easily procured. 

Upon the whole, the compiler can truly say, that he has endeavoured 
to accomplish the task with which he has been charged, to the best of 
his abilities, and with all the zeal which a firm conviction of the im- 
portance of the silk culture could inspire. 

** For spinning, doublbg, and twistini^, or throwing Silk* IiOn4on Journal of Arts 
and Sciences, for July, 1827. 



Digitized by 



Google 



[Doc. No. 158.] 



The following queries were propounded, by the Secretary of the Trea- 
sury, to the various persons in the United States, to whom a copy of 
the Resolution of the House of Representatives was transmitted. 

1. What eflforts have been made in the State of . » if mj, and 
at what periods of time, to raise iilk ? 

2. Whence was the silk-worm obtained ? Is this insect a native 
of , and, if so, in what respects does it differ, if anj, fnom the 
oriental or foreign silk-worm ? Are there any varieties of this insect 
known in '■ - ■ ? Please to describe whatever kinds there may be. 

3. Does the mulberry flourish in , in its different varieties; 

what soil suits it best ; is the white mulberry an indigenous tree ? 
If not, has it been found to thrive as well in the United States as the 
red and black mulberry ? Which of the latter is indigenous, or, are 
both? 

4. Does the silk-worm feed as well upon the red and black mul- 
berry as upon the white ? Is there any other leaf or plant known in 
this country upon which it does feed ; and, above all, will it yield silk 
of equal quality when fed upon any otiier leaf or food, as upon that 
of the white mulberry ? 

5. Be pleased to state the best methods of raising and multiplying 
the several species of the mulberry tree ; how i< is propagated ; how 
old it should be before transplanting; what particular modes of treat- 
ing it are required ; the age at which it should begin to fiimish food 
for the worm ; whence trees or cuttidgs cxn be obtained tav trans- 
plantation ; the price per hundred ; how many trees should be planted 
on an acre ; and would it. or would it not, be profitable to cultivate 
the mulberry, for the purpose of feeding the worm, in the form of a 
busli or shrub ? 

6. What quantity of raw silk ought to be produced from on acre of 
full-grown mulberry-trees, pUnted and reared in the best manner f 
How many silk-worms are required to produce a pound of raw silk ? 
What quantity of raw siHc ^n be produced from an acre of mulberry- 
trees by other modes of cultivation than the full grown tree f 

r. Be pleased to state, as much in detail as may be in your power, 
the methods of treating the silk-worm, with a view to raising the best 
Bilk, and in the greatest quantity ; embracing, particulariy, the ha- 
bits of the insect, as to appetite, cleanliness, position, or accommoda- 
tions, whilst the cocoon is forming ; the species of twig or branch on 
which it is best that it should be spun ; temperature, and degree of 
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light most favorable to the insect, and all other circumstances which 
may affect its health and sti*ength, and its capacity to yield a perfect 
cocoon ; also, a description of the process of forming the silk by the 
insect, until the cocoon is completed ; the best modes of treating the 
cocoon, and of obtaining the silk ; and how far the labor of females, 
children, and old men, may be usefully employed in the culture of 
silk ? 

8. What difference, if any, exists between the Chinese and Italian 
or Spanish worm ; which country is reputed to produce the best in- 
sect, and what particular part of the country ? 

9. Does the climate of admit of raising silk with full ad- 
vantage in the open air ; or is it best that the insect should always be 
housed ? if the latter, what size and form of building or apartment is 
best fitted to its operations ? If the silk be raised in the open air^ is 
any shelter, and of what kind, required, as well from the rays of the 
sun as from wet, and to protect the insects from birds and other ani- 
mals that prey upon them ? 

10. Is there reason to suppose that, in some parts of the United 
States, the climate may admit of more than one crop of silk being 
raised from the silk-worm, "in the course of the year, as in Asia? 
How will tins inquiry apply to ? 

11* Have lightning and thunder been found to affect the silk-worm 
in our climate, and how far, if at all ? Has any insect of our climate, 
or animal of any kind, been found to prey upon, or injure it, beyond 
those that are known to do so in other climates ? 

12. What is the greatest quantity of silk that has been raised in 
the State of — ^ — p— , in any one year ; into what articles or forms has 
it been maaufactured'--and have the manufactured articles been con- 
sumed at home or sent t^roadt-^and where ; where has the raw silk 
been sent when not wrougXt into manufactures ? 

13. What prices have the iraw or manufactured silks commanded 
in the market of the United States, as compared with similar articles 
imported from Europe, China, oi' the East Indies ? What progress 
has been made, in the drawing, spinning, and twisting of sewing silk 

in any part of — I Have its strtijgtli and evenness been equal 

to the French, English, or Italian sewing silk ? How have we suc- 
ceeded in the colouring or dying I All iiiibrmation on tliis head will 
be acceptable. 

14. Will you be pleased to describe, wntli as much particularity as 
may be, the machinery mast approv*ed for winding uff the silk from 
the cocoon; for forming it into organ^sine or thrown silk ; and for 
manufacturing silk into all its diffoi*ent forms, (including vplvets) 
whether for clothing, furniture, or any other purpoFfe ? If witliin 
your power and convenience to add a sketch or drav/ingof uny or all 
of the above machinery, it would be acceptable. 
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15. Describe the difference in the quality of the silk produced from , 
all the different varieties of the silk- worm, and annex, if in your power, 
a drawing (coloured) of all the varieties of this insect, in its moth and 
other states. Is the insect brought from abroad supposed to degene- 
rate in the United States, and if so, to what causes is it imputed, and 
how are they best to be obviated ? What are the proper rules to be 
observed in the choice of eggs, in the choice of cocoons for seed, and 
in the choice of the insect for laying eggs ? 

16*. If silk has been raised at any periods heretofore in , but 

not at present, what are supposed to be the causes that have led to its 
discontinuance ? 

17. Please to state any other facts or circumstances that may bear 
upon the objects or spirit of the resolution above referred to of the 
House of Representatives of the United States, though not specially 
comprehended under any of the foregoing inquiries. 

lUCHARD RUSH. 
Treasury Department, . 
^9th July f 16^6. 
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LIST OF PLATES. 

Plate 1, figf. 1. Silk*reel of Piedmont. 
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3. A double knife to chop mulberry leaves* 
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5. Tressel, to be covered wltii cloth, fw stlkHnoths to ky eggs on. 

6. Rope firame, to hold the doth or paper containing ailk-worm eggs, 

when not wanted. 

7. Hook to lift the worms. 
Plate 2, fig. 1,2. Indigo cradle. 

3. Rattan slides or frames for silk-worms. 

4. Frames for silk-worms to spin their cocoons, instead of bushes or 

twigs. 

5. ShoU's improved nilk-lbom. 

Plate 3, fig. 1. Reel to wind skeins of ulk on bobbins. 

2. Throwsting machine. 

3. A nngle ^)indle of a throwsting 9iachipe. 
Plate 4. Shenton's tramming engine. 

5. Silk loom, exhibiting Richard's imprbVed draw-boy, and the Spitalfields silk- 
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INTRODUCTION. 



HISTORY OP SILK. 



The silk-worm, or, mow properly, the silk-caterpillar, is a native 
of China. The people resident in the northern part of that country^ 
called Seres, paving been expelled by the Hans, in the ninety-third 
year of the Christian era, settled in Little Bachlria,^ and were, for 
many centuries, the sole cultiyators of the precious article, witli which 
they supplied the ipest of the world. The earliest mention of silk is 
in the translation of the Bible by Jerome, who enumerates it among 
the numerous articles, which were imported from Syria by the Phoe- 
nicians, those spirited meixrliants, and skilful manufacturers, who, al- 
though seated in a barren and narrow country, confined on one side 
by the se-a, and by a range of mountains on the other, became a great 
naval and commercial Power, which, for a very long period, secured^ 
to them a monopoly of trade by sea, and rendered their ^< merchants , 
princes, and their traffickers the hondrabtc of the earth.^'f The singular 
lustre and beauty of silk, and the delicate structure of the fabric, could, 
not fail to prove highly attractive) to mankind : and henc& it constitu- 
ted one of the articles which were brought from Chintl by traders, 
who, in caravans, performed long and toilsome journeys^ through the 
trackless sands and deserts of Asia, to the different ports of Syria 
and Egypt, whicli successively became the depots of commerce. For 
a long time, two hundred and forty-three days were consumed in these 
expeditions. Cosmas, himself a trader, speaks of the distance be- 
tween China and Persia, as requiring one hundred and fifty days to 
perform the route. The cities of Turfan and Cashgar, were the ren- 
dezvous of these caravans.:): 

The Seres themselves never l«ft home, being <<a gentle race who 
shunned mankind.^' 

The distance whence the article was brought, and the small quanti- 
ties with which the world was supplied, necessarily caused the price 
to be>|iAr beyond the reach of any but the rich; and even when the 
Roman power extended over half the globe, as then known, thisbrll- 

• The identity of Buchtiia with the country of the Seres» b established from the 
description of it by Ammianus Blarcellinus, a writer of credit in the ttuid century. 

tl8aiah23, 8. 

i Ptolemy speaks of Comedae, (the present Cashgar) as the *^ receptaeulittn eorum 
qui ad 8erM negotii causa profisciuntur, penes Imaum Montis." Ana, tab : rii. 
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liant and ornamental article of dress was scarcely known to them. 
It is probable, that they first became acquainted with its real nature 
from the writings of Dionysius Periegetes, the geographer, who had 
been sent by Augustus to compile an account of the oriental regions, 
and who informed his countrymen that precious garments were manu- 
factured by the Seres, from threads finer than those of the spider.* 
Among all the articles of elegance belonging to the luxurious Cleopa- 
tra, none seemed to excite their admiration and astonishment, as the 
silk saijs of her pleasui'e-barge, in whicii she visited thenrat Alexan- 
dria. For a long time after, it continued to be so scarce and dear, 
that, in the Roman dominions, it was confined to women of fortune. 
It was moreover deemed so effeminate an article, as to be unfit for 
the dress of men^ and, in the reign of Tiberius, a law was passed, 
<< that no man should dishonor himself by wearing silken gai*ments.f 
Two hundred years subsequent to this date, the use of it constituted 
one of the many opjM'obrious charges which were made against the 
character of the em|fei*or Elagabulus. Even fifty years after, another 
emperor^ refused hi^ queen a garment of silk, by reason of the high 
price it bore— its weight in gold. 

For centuries, the Persians enjoyed a monopoly of the trade in silk, 
but, after they were subdued by Alexander, (300 years before Christ,) 
this valuable commodity was brought to Greece, and thence sent to 
Borne. The anxiety of the luxurious ]ieop)e of that nation, to trade 
with those from which the costly article wa^ to be procured, in- 
duced the Emperor Marcus Antoninus tq.send Ambassadora to nego- 
tiate a more dii*ect commercial interconrse with their country, than 
the subjects of Rome had yet been able to accomplish ; and as the 
jealousy of the Parthians and Persians prevented the passage of all 
foreigners through their kingdoms to China, the Ambassadors were 
obliged to proceed by the tediopjs way of Egypt and India. Ano- 
ther was sent in the year 872, which led to_more favorable arrange- 
ments, and a shorter route, viz : along the ranges of mountains, now 
called Hindookho, and Cuttore.$ But the price of silk, for a long 
time, continued a source of regret, and the article an object of increas- 
ing desire among the wealthy. Justinian m^e another attempt, shortly 
after be ascended the thi'one, to obtain it He sent Julian as his 
Ambassador to tl^ Christian King of Axuma, in Abyssinia, request- 
ing, that, for the sake of their common religion, he would assist him 
in a war with Persia, and direct his subjects to purchase silks in 
India, in order to sell them to the Romans, wliereby the Axumites 
would acquire great wealth, and the Romans would have the satisfac- 
tion of paying their gold into the hands of their friends, instead of en- 
liching their Persian enemies. Julian also urged the Homei^tes in 
Arabia Felix, then under the vassalage of Axuma, to the same effect ; 
and promised, on the part of the Emperor, to purchase silk from them, 

•'Periegetes de situorbis, 6 v, p. 75S. 

fNe Vestis Sericayirosfcedaret. Tacitus, booked, chap. 33. 

4: Aurelian . Yopiscus in vitam Aurelifou, c. 45, libra enim auri tunp libra semi fiiit. 

§ See Rennel's map of the countries between the Ganges and, the Caspian Sea. 
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if, with their assistance, be could wrest the silk trade from the Persians, 
«^ titey become the medium of intercourse with the pountry of the 
Seres. The Kings of both the countries j^romised to comply with the 
£mperor's request ; bpt neitiier were able or willing to fulfil their en« 
gageniients. The alleged causes for their non-compliance, were, 
some internal commotions amotig tlie Homerites, and the recall of 
Belisarius, who, with an army, to which the Arabian auxiliary troops 
were joined, protected the East from tlie invasions of the Persians.* 
This nation, by having the command of the land carriage from the 
country of the ^eres, still enjoyed almost a monopoly, with respect to 
the western world, of Indian commodities; but more especially silk, 
with which it supplied remote nations at extravagant prices. From 
this disti*ess, which was felt and lamented as a real misfortune, by the 
Senators of the Roman empire, tliey were released in a very extra- 
ordinary and unexjjected manner. The preachers of the Nestorian 
doctrine, having been exiled by th6 persecuting spirit of the ecclesias- 
tical gpver^mnent of Byzantium, fled to India. Their patriarch, who 
i*e3ided in Persia, sent missions, and every where established con« 
vents and bishoprics. Two of his monks, who had been employed as 
missionaries in some of the Christian churches, which were, esta- 
blished in different parts of India, having penetrated into the country 
of the Seres, had observed the labors of the silk worms, and become 
acquainted with the art of working tJieir production, into a variety of 
elegant fabrics. Aware of the anxiety of the Europeans on this 
subject, they repaired to Constantinople, and imparted to the Empe- 
ror Justinian the secret which had hittierto been so well pi*eserved 
by the Seres, that silk was produced by a species of worms, the eggs 
of which might be transported with safety, and propagated in his do- 
minions. By the promise of a great reward, they were inducedfto 
return, and' brought away a quantity of the silk worm's eggs, in the 
hollow of a cane, and conveyed them safely to Constantinople, about 
the year 555. The eggs were hatched in the proper season by the 
warmth of a manure heap, the worms were fed with the leaves of the 
mulberry tree, and their race propagated under the direction of the 
monks.-f The insects, thus happily produced from this caneful of 
eggs, as if tlie little ark of the insect race, were the progenitors of all 
the silk worms of Europe, and the western parts of Asia« Yast 
numbers of these insects were soon reared jn different parts pf Greece^ 
particularly in the Peloponnesus. The monks having also made them- 
selves masters of the art of manufacturing silk, the business was con- 
ducted under the auspices of tbe Emperor, and for his exclusive 
benefit : but the imperial monopoly could not long continue, and 
mankind gi*adual]y became possessed of the precious insects, af- 
ter the death of Justinian, in the year 565.^ The people of the 
Peninsula, aiid of the cities of Athens and Thebes, enjoyed the 
profit of the culture and manufacture ofsilk without a European rival, 
for upwards of 400 years; and the Venetians, daring the continuance 

♦ Procopius, p. 34. 

t The kotiks procured the eggp from the colony of Ae Serei, in little Buchariiu 

t Procopius de BeUo Gothico, lib. 12, cap. 17. 
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of their commercial glorj, distributed the products of their indmtry 
over the western parts of Europe. At length, Koger, the NormM 
King of Sicily* after his return from the second crusade, in order to 
anticipate an attack, which the Government of Byzantium was jire- 

Earing against him, and to revenge the insult of the imprisonment of 
is Ambassadors, whom he sent to form a treaty and a matrimonial 
alliance with the Emperor Comnenus; made war upon Greece, in the 
year H46, with a pdwerful naval and military force. Corcyra, the 

£ resent Corfu, fii*st yielded to the arms of the invaders, and the sur- 
Quder of the other cities of Greece, and all the Morea, followed in 
speedy succession. The spoils were great ; but what peculiarly dis- 
tinguished this war from most^others, which have no consequence than 
the exaltation of one individual, the depression of anottier, and the 
misery of thousands, was the capture of a great number of silk wea- 
vers, who were carried off, and settled in Palermo, the capital city of 
the cbnqueror. By the order of the King, the Gi*ecian prisoners 
taught his Sicilian subjects to raise and fe^ silk worms, and to weave 
all the varieties of silk stuffs ; and so well did they profit by the les- 
sons of their instructors, that, in the course of twenty years, the silk 
manufacturers of Sicily were subjects of notice and of praise* by the 
historians of the age.* 

. The Saracens had, before this time, obtained the knowledge of the 
various operations of the silk manufacture, and spread it over their 
widely extended dominions. Lisbon and Almeria, the two Saracen 
cities of Spain, wei:e especially famous for their silk fabrics ; and the 
island of Majorca and Ivica paid their tribute to the Kings of Arra- 
gon in silks. The Italian States soon after engaged in the silk culture 
a^jil manufacture; and, in the year 1306, thk business was so far ad- 
vanced, as to yield a revenue to the State. In France, Louis the XI, 
and his son Charles theYIII, established a number of Italian workmen 
at Tours; but it is to Henrj- lY, that France is indebted, for placing the 
culture of silk and its manufacture upon a solid basis. Having put 
an end to the civil wars of the nation, he determined to give every 
possible encouragement to this important branch of industry, by re- 
commending and enforcing the general planting of mulberry trees, 
and the rearing of silk worms. The merit of Henry, on this occasion, 
is iticreased^by the fifct, that his views and measures were in direct 
opposition to the advice of his favorite and wise minister. Sully, who 
held the project in little consideration, as appears by bis own me- 
moirsy in which he candidly records the discussions which he had 
with the King on the subject. In the year 1455, mention is made tif a 
company of silk women in England. In 1504, the manufacture of 
ribbons, laces, and girdles, was so considerable, as to be protected by 
a prohibitory statute. In 1561, Queen Elizabeth was presented ^it^ 
a pair of black knit silk stockings, with which she was so well pleased, 
that she never after wore any of another material. James I, was 
extremely solicitous to encourage the silk manufacture, and rebom- 

* IfunUipri Scriptor, Yeter. vi. coL 668— Macphecson's Annals, vol. 1, p. 322. 
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mended it several times from the throne : and^ in the year 1608, ad-^ 
dressed a long letter on the subject, written with his own hand, to the 
Lord Lieutenants of every county in the kingdom, to whom mulberry 
plants and seeds were sent for distribution. He also had a book of 
instructions composed, on the rearing of the trees and the culture of 
silk, to promote the success of hiis prefect. The royal wishes do not 
appear to have been seconded by his subjects ; but he had the satis* 
faction to see the broad silk manufactory introduced in the latter end 
of bis reign. The revocation of the edict of Nantes, in the year ^6S5, 
which drove all the Protestants from France, permanently established 
the business in England ; and the erection of the silk tlirowing mill 
of Sir Thomas Lon^be at t>erby, in the year 1719, greatly promoted 
it, by the rapid preparation of the raw material. ^ 

HISTORY OF SILK IN THE UNITED STATES. 

The culture of silk first commenced injVirginia. Upon the settle- 
ment of that cdony, it was deemed an object of the first import- 
ance ; and the attention of the settlers was strongly directed to it by 
the British Grovernment, by which silk- worm egffs, white mulberry 
trees, and printed instructions, were sent over and distributed. King 
Jan^ the First, in the 2,0th year of his reign, having, doubtlea% seen 
the defeat of his plan to encourage the silk culture at home, was in- 
duced to attempt it in Virginia; and, << having understood that the soil 
naturally yieldeth store of excellent mulberries,*^ gave instructions 
to tlie Earl of Soutliampton, to urge the cultivation of silk in the co- 
lony, in preference to tobacco, << which brings \vitb it many disorders 
and inconveniences.'^ In obe^ence to the command, the Earl wrote 
an express letter on the subject, to the Governor and Council, in 
which he desired them to compel the colonists to plant mulberry treesj, 
and also vines. Accordingly, <<as early as the year 162S, the colo- 
nial assembly directed the plainting of mulberry trees ; and,^ in 1656, 
another act was passed, in which the culture of silk is described as 
the most profitable commodity for the country } and a penalty of ten 
pounds of tobacco is imposed upon every planter who should fail to 
plant, at least, ten mulberry trees for every hundred acres of land in 
his possession, {n the same year, a premium of 4,000 pounds of to- 
bacco"!^ was given to|ipei*son as an inducement to remain in the 
country, and prosecute the trade in silk ; and, in the next year, a pre*, 
mium of 10,000 pounds of tobacco was offered to any one who should 
export £ 200 worth of the raw material of silk. About the same time, ' 
5,000 pounds of the same article was promised ''to any one who 
should produce 1,000 pounds of wound silk in one year.'' The act of 
1656, coercing the planting of the mulberry trees, was repealed^ in the 
year 1658, but was revive^two years after ; and the system erf re- 
wards and penalties was steadily pursued until the year 1666, when 
it was determined that all statutory provisions were thereafter unne- 
cessary, as the success of divers persons in the growth of silk and ether 

* In the tufy tettkment of 'Vlrguiia, tobaeoo was lh&mi«ida.ting medium, the wab* 
•titute ibr money, naeivini^ lilk ii, iapart, at present in IW^dbam county, Connecticut 
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manufactures, <^ evidently demonstrated how beneficial the same would 
prove." Three years after, legislative encouragements were revived ; 
but subsequently to the year 1669, the interference of Government 
seems entirely to have ceased.* The renewal of the premiums after 
tlieactof the year 1658^ was, doubtless, owing to the recommenda- 
tion of Charles II : for, in the year 1661, among the instructions 
given to Sir Wm« Berkeley, upon his reappointment as Governor, and 
while in England on a visit, the King recommended the cultivation 
of silk^ and mentioned) as an inducement to the colonists to attend i/a 
his advice, << that he had formerly worn some of the silk of Virginia, 
which he found not inferior to that raised in other countries." This 
remark is probably the ground of the tradition mentioned by Beverly, 
that the King had worn a robe of Virginia silk at his coronation.f 

The revived encouragement given by the Colonial Legislature to 
the culture of silk, had the desired effect. Mulberry trees were gene- 
rally planted, and the reai*ing of silk- worms formed a part of the 
regular business of many of the farmers. Major Walker, a member 
of the Legislature, produced satisfactory evidence of his having* 
70,000 trees growing in the year 1664, and cMmed the premium. 
Other claims of a like tenor were presented the same session.:!^ The 
eastern part of the State abounds at present with white mulberry 
trees ; and it is to be hoped^ the people will seb their interest in renew- 
ing the culture of silk. 

Ulion the settlement of Georgia, in 1732, the culture of silk was 
also contemplated as a principal object of attention, and lands were 
granted to settlers upon condition that they planted one hundred 
vvhite mulberry trees on every ten acres, when cleared ; and ten years 
were allowed for their cultivation. Trees, seed, and tlie eggs of silk- 
worms, were sent over by the trustees, to whom the management of 
the colony was committed. An Episcopal clergyman, and a native of 
Piedmont were engaged to instruct the people in the art of rearing 
the worms and winding the silk. In Oilier to keep alive the idea of 
thesilkculture, and of the views of the Government respecting it, on 
one side of the public seal Was a representation of silk-worms in 
their various stages, with this appropriate motto, «<nonsibi sed 
aliis."$ By a manuscript volume of procee'dings and accounts of the 
trustees, to which the writer has had access, it appears tliat the first 
parcel of silk which was received by the trustees, was in the year ^ 
1735, when eight pounds of raw silk were exported from Savannaii to 
England. It was made into a piece, and presented to the queen. || 

• Henning's Slatuteg of Virginia, vol. 1 & 2.— Letter to the Secretajy of the Trea- 
sury in answer to the silk circular, from the Honorable John Tyler, late Governor 
of Virginia. 

t Burke's Hist. Virginia, vol. 2, p. 125. 

+ Burke, vol. 2, p. 241. ^ 

§ M'Call's Hiitury of Georpa, vol. 1, p. 22, 29. 

U " The trustees of Georgia waited on her majesty with some silk frqm Georgia, 
which had proved very gQod. It is to be wove into a piece for her majesty." — Gentle- 
man's Mag. Vol. 5, p. 448. The following entry appears in the manuscript book of 
the trustees, under date 1736: " The raw silk from Georgia, org^nzined by Sir Thomas 
JQombe, was made into a piece of silk, and presented to the queen;" Under date 1738, 
;s a charge ** for making a rich brocade, ana dying the silk from Georgia, £ 26." 
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From this time, until the year 1750, there are entries of large par- 
cels of raw silk received from Georgia, the produce of cocoons raised 
hy the inhabitants, and bought from them, at established prices, by 
the agents of the trustees, who had it reeled off UTider their dii-ection. 
In the year 1751, a public filature was erected, by order o'f the trus- 
tees. << The exports of silk, from the year 1750 to 1754, inclusive, 
amounted to g 8,880. In the year 1757, one thousand and fifty pounds 
of raw silk were received at the filature. In the year 1758, this build- 
ing was consumed by fire, with a quantity of silk, and 7,040 pounds 
cocoons ; but another was erected. In the year 1759, the colony ex^ 
ported upwards of 10^000 weight of raw silk, \\rhich sold twq or three 
shillings higher per pound, than that of any other country.*'* Ac- 
cording to an official statement of William Brown, Controller of the 
Customs of Savannah, 8,829 pounds of raw silk were exported between 
the year 1755 and 1772, inclusive.! The last parcel brought for 
sale to Savannah, was in the year 1790, when upwards of two hun- 
dred weight were purchased for exportation, at 18«. and 26s. ^r 
pound.:): • , 

Some attention wad also paid, in early times, to the culture of silk 
in Soutli Carolina; and the writer has been jnfoi*med, that, during a 
cei;]tain period, it was a fashionable occupation. The ladies sent the 
raw silk produced by them to England, and had it manufactured*^ 
<*In the year 1755, Mrs. Pinckney, tljg same lady who, about ten 
years before, had introduced the indigo plant into South Carolina, 
took with her to England a quantity of excellent silk, which she had 
raised and spun in the vicinity of Charleston, sufficient to make three 
complete dresses : one of tlienk was presented to the princess dowager 
of Wales, and another to Lord Chesterfield. They were allowed to 
be equal to any silk ever imported. The third dress, now (1809) in 
Charleston, in the possession of her daughter, Mrs. Horry, is re- 
markable for its beauty, firmness, and strength.''^ The quantity of 
raw silk exported, as merchandise was small ; for, during six*yeai*s, 
only 251 lbs. were entered at the custom-house. |{ The quality of it 
was excellent : according to the certificate of Sir Thomas Lumbe, the 
eminent silk manufacturer, it had as much strength and beauty as the 
silk of Italy .^ At New Bordeaux, a French settlement, 70 miles 

• M'CaU's Hist Georgia, vol. 1, p. 251. 

-f It wJU be seen that' this statement differs from that of Mr. M'CaU. It first appear- 
ed in B. Roman's account of Florida, and afterwards in Aikin's l^ennsylvania Magazinjc. 
for July, 1775. An opinion of the quality of the Georgia silk, may be formed from the . 
foUowing document .* 

" A paper was laid before the Commissioners for Trade and Plantations, by about forty 
eminent silk throwsters and weavers, declaring, that, having examined a parcel of about 
300 pounds weight of Georgia raw silk, imported in February last, they found the na- 
ture and texture of it truly good, the color beautiful, the thread even, and clean 
as the best Piedmont, and will be worked with less waste than China Silk." — London 
Magazme for 1755. 

* The late Charles Harris, Esq. : letter to the Secretary of the Treasury. 
4 Ramsay's History of South Carolina, vol. 1, p. 231. 

I Yh : in the years 1742, 1748, 1749, 1750, 1753, 1755.— Dodsley's Annual Regis- - 
ter, 1761. 
i An Impartial Enquiry hito the State of Cteorgia. — ^London, 1741, p. 79. 
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above Augusta, the people supplied much of the high co«iitt7 with 
sewing silk^ during the war of the Revolution* 

In the year 1771 9 the cultivation of silk began in Pennsylvania 
and New Jersey, and continued with spirit for several years* The 
subject had been frequently mentioned in the American Philosophical 
Society, as one of those useful designs which it was pnqier for thens to 
promote ; but they were induced to enter into a final resolution on it, 
in coiisequence of a letter being laid before them on the 5th January, 
17709from Doctor Franklin, who was then in London as Agent of 
the Colony, and in answer to one which hlidbeen written to him on 
the same subject by the late Doctor Cadwallader Evans. In this kttor 
from Doctor Franklin, he recommended the culture of silk to his 
countrymen, and advised the establishment of a public filature im 
Philadelpliia, for winding the cocoons. He also sent to the Society a 
copy of the work by the Abbe Sauvage, on the rearing of silk worms* 
A committee having been appointed by the Society to frame a plan 
for promoting the culture of silk, and to prepare an address to the- 
Legislature, praying for public encouragement of the design, they 
proiK)sed to raise a fund, by subscription, |br the purchase (tf cocoons, 
to establish a filature, and to offer for public sale all tlie silk pur- 
chased and wound off at the filature ; the produce thereof to be dyljr 
accounted for, and to remain in the stock for carrying on the design. 
A subscription among the qltlzens Was immediately set on foot, and 
the sum of |0875 14«. obtained the first year ;f eggs and whitefmulber- 
ry trees were impOi'ted, and a digest of instructions composed^, pub- 
lished, and distributed. Until the white mulbeiry trees were fit to 
allow of their leaves being plucked, the worms were fed upon the 
leaves from the native trees, and were found to agree perfecdy well 
with them, and to yield excellent silk. It is believed that all the silk 
produced during the continuance of the Society, was from food fur- 
nished by native trees. A spirit for the silk culture was excited 
among the citizens, and many garments are still possessed by fami- 
lies which wei*e made from silk raised by their forefathers. The 
war of the Revolution put an end to the patriotic association, and sus« 
pended, in a great measure, the silk culture — there being no longer a 
sale for cocoons; biit many per90ns continued their attention to it, 
and others resumed it after the termination of the war. 

The knowledge of the proper mode of rearing silk worms, and of ^ 
winding the silk, was greatly pmmoted by the publication of. a paper ' 
on Ihase subjects, in the £d volume of Transactions of the Americsui 
Philosophical Society of Philadelphia, which the late Doctor John 
Morgan procured from Italy, through a silk mercantile house in Lon- 

• Thomas McCall^ Esquire : answer to the silk circular. 

t The loss of the minutes of the Socii^ty preyento our knowing the amount subscribed 
in subsequent years. It is a proof of the anxiety of the British Goyemment, in respect to 
the silk culture in the Colonies, that, ki the year 1769, aa act was passed finr the 'furtker' 
encouragement of the growth of nlk in North America, mating £2(5 for erety £100 
value of raw silk raised for the next sevei) jears, and 9iiii3lei' bounties during the two 
following periods of seven years. But no mention is made of this act by Doctor 
Franktin in his letter, nor does it appear that any premium was^laimed by the Society 
in consequence of it 
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dmk.* Oulrmg th^ last tb|w years, a spirit has been revived and diffused 
on the subjecty and promises to increase ; and there can be no hesita- 
tion io sayingf that a ready sale for cocoons is alone wanting, to esta- 
blish the silk cnlture as a regular employment in several States of 
the Union. It was the want of this market which defeated, in a great 
degree, the patriotic attempt of Mr. Nathaniel AspinwaU, of Connec- 
ticut, about the year 1790, to revive the sil^ culture in Pennsylvania, 
New York, and New Jersey. But his memory deserves to be held in 
everlasting and grateful refnembrance» for the thousands of white 
mulberry trees which he planted in those States, and for the com- 
mendable zeal he exhibited in the canse. 

In Connecticut, attention to the culture of silk commenced about 
the year 1760, by the introduction of the white mulberry tree, and 
eggs of the silk w(H*ms, into the county of Windham, and town of Mans* 
field, from Long Island, New York, by Mr. N. Aspinwall, who had 
there planted a large nursery. He also planted an extensive nurse^ry 
of the trees in New Haven, an^ was active in obteining of the Legis- 
lature of Connecticut, an act granting a bounty for planting trees; a 
measure in which he was warmly supported by the patriotic and 
learned Dr. Ezra Styles. The premium was ten shillings for every 
hundred trees which should be planted and preserved in athrtfty con- 
dition, for three years ; and .three pence per ounce for all raw silk, 
which the owners of trees should produce from cocoons of their own 
raising within the State. After the public encouragement for raising 
trees was found unnecessary, a small bounty on raw silk, manufac- 
tured within the State, was continue some time longer* A statute 
continues in force, requiring sewing silk to consist of twenty tlireads, 
each two yards long, t 

It would be an act of injustice to omit noticing the generous en- 
couragement to the cultivation of silk in the American Colonies, which 
was given by the patriotic Society in London, for << the Promotion of 
Arts,*' &c. From the year 1755 to' 1772, several hundred pounds 
sterling were paid to various persons in Georgia, South Carolina, 
and Connecticut, in consequence of premiums offered by the Society, 
for planting mulberry trees, and for Cocoons and raw silk.:|: 

After the war of the Revolution, the business was renewed, and 
gradually extended; and it is recorded, that, in the year 1789, two 
hundred pounds weight of raw silk weire niade in the single town of 
Mansfield, in Windham, Connecticut§ In the year 1810, the value 
of the sewing silk and raw silk, made in the three counties of New 
London, Windham, and Tolland, was estimated, by the United States' 
Marshal, at S28,50d;|j but the value of the domestic fabrics made 

* This excellent paper has been copied in all the British and Scotch Encyclopedias, 
and was reprinted in a pamphlet, at Windhanii, Connecticut, in the year 1793. 

t Goyemor Wolcofs answer to the alk drcular. 

i The particulars are not inserted in the transactions of the society, but may be seen 
in Bayley's Advancement of the Arts, London, 1772, and in Dossiers Memoirs of Agri- 
eulture, toL 3. 

§ Columbian Magazine, Philadelphia, 4, p. 61. 

I Statement of the arts and manufiu^tures of the United States for the year 1810. Fy 
Tench Coze. 
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from the refuse flUk, and worn in those countiesji wu not t$ktn intv 
consid^mtion. They may be fairly estimated at hidf of the abpre 
sum. In tlAD year iSSSy inquiries were made by the writer, in Wind- 
ham county, as to the increased attention to the sOk culture there, and 
it was found that the value ot the silk^ and of the doOHMtic fobrics 
manufactured in that county, was double that of the year 1810. It 
was also found, that sewing silk was part of the circulating mediumt 
and that it was readily exchanged at flie stores for other articles, 
upon terms which were satisfactory to both parties, and that the ba* 
lance of the account^ when in fevor of the sdler, was paM in sHver. 
The only machines for making the sewit^ silk, are the common do- 
mestic snwU and large wheeb, but practice supples the defects of 
these imperfect implements ; with better machinery, sewing silk of a 
superior quality would be made. At present, << three-fourths of the 
fomiUes in Mansfield are engaged in raisins silk, and; make, an- 
nually, from 5 to 10, 20, and 50 pounds in a family, and one or two 
hare made, each, 100 pounds in a season. It is beKeved that there are 
annually made in Mansfield, and the vicinity^ from three to four 
tons.^** 

The farmers consider the amount received for their sewing silk as 
. so much clear gain, as the business does not interfere with the regular 
fiirm work of tiie men, or tiie domestic duties of the females, upon 
whom, with the aged and youthful members of the family, the care of 
the wiurms, and the making of the sewinff silk chiefly devolves. It is 
knawn, idsp, that, in tiie other New England States, Maine excepted, 
more or less attention to the silk culture isigiven. 

During the late war with England, Samuel Cbidsey, of Ci^uga 
county, New York, sold sewing silk to tlie amount of 8600 a year. 
Mr. C. introduced the white mulberry tree in the town of Scipio, on 
its first settlement, f Silk was, also, form^ly raised by the French 
inhabitants, in the country now tlie State of Illinois, but to what ex- 
tent is not known, j: 

The cultivation of silk has commenced in the States of Ohio and 
Kentucky^ and there is every reason to believe that it will extend. 
The first mentioned State OH^tains a great number of citizens who 
formerly resided in the silk*growing districts of Connecticut and Mas- 
sachusetts, and who will doubtless «ee their interest in renewing a 
branch of business, from which they formerly derived so much profit. 
In the latter State, it is chiefly confined to those industrious People, 
the United Brethren, whose steady, persevering labors and intelli- 
gence ara the surest guarantees of success. 

* Z. Stom, Esq. of Manffield : answer to th^ silk circultr. 
f Mr. David Tnoinas: letter in aiisw«r to do 

t Gorembr Cokfl : letter in antireir to de 
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CHAPTER L 



NATURAL HISTORY OF THE ^ILS;.WORM. 

ThepimltBuiiy or mofh of thesiK-worm, or, more properi jr, tbesitt:* 
catei^illar^ is about ah inch long, and nearly an inch and a lialf be- 
tween the extrenities <if the largest wings; when extended. Hie 
b^ies of both male and female^ are obscurely white, and thickly co- 
vered with short hairs. There are two antenhse ^'i^ the stems w^ 
whitish, and lateral fillets pectinated^ or like the teeth of a comb. In 
the male, fhey are unequdly spaced ; while in the female they are 
smooth, I^iss pectinated, shorter, and not so dose; and, in a state of 
repose, they commonly lie on Jher sides. There are four transparent 
wings, of the same color as the body. In the male, tlie upper surface 
of the superior wings are crossed by two brown bands ; we broadest 
one is near the extremity of the wing, and is continued on the under 
wing. Both bands are bordered with a line : on the under surfiace, 
there is only otie band. The superior wings are a little bent down- 
wards at their ends. The inferior wings of both, are reverse in a state 
of rest, and extend beyond the upjier ones. The wings are covered 
with a white powder. 

The tail of the male is somewhat raised and sq^uare. The fomale 
is larger than the mate ; her wings are less sti*ongiy marked with 
bands, and on the exterior margin of the wings. On the wings of 
both, are several rays, which are as apparent on the under as the 
upper surfaces. These are termdl nervures, and are hollow tubes, 
proceeding from the commencement of the wings, and diminish gra- 
dually in size (the marginal on^excepted) to their termination. The 
vessels contained in these nervures, consist of spiral threads, whence 
ihej appear to be intended to be air vessels communicating with the 
air vessels in the body .f The wings are flat, and incapable of eon- 
traction or dilatation* There are ty^o black convex eyes, one on each 
side of the head. They are protuberant, and rise above the head 
rather more than a hemisphere. To the naked eye, their surface ap- 

* The antennae are commonly called feelers, from the circumstance of nnmerous in- 
sects touching substances vidi them ; but aU antennae are not thus used, nor are thejr 
fbrmed to answer thisjporpose. 

It Is now supposed that tii^are^l^ some way, connected with the oipm of hearing ; 
and that they may MIect and tmniiiiit sound to iueh an oigan, the e^miteness of fHiieh 
defies laTCSl%Btion. this onaa is suspeeted to be atthehaie of the antenna^ the 
spot in wl^ch the same oipmnu been discoveKd la the eimyftih. K»bj and Speace 
on Insects, vol. 3. pp. 43, 46, vd. 4. p. 346. 

t These nervures are not peculiar to the moth of the silk caterpiUar, but common ^ 
thciniigs-of most hiieeti. 
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pears to be plain ; but^ by submitting them to the microscope^ their 
true and admirable structure is ascertained. By the help of this in- 
strument, it is found that the whole surface consists of a multitude of 
lenses, all separated from one another by an hexagonal or six-sided 
figure, and placed in the most exact order. Leewenhoek counted 35 
of these lenses on the fourth part of the sphere of one eye ; the entire 
circumference will therefore contain 140 ; hence, be says, it follows, 
that each eye is composed of 3,000 optical organs ; but if both parts 
together constituted a sphere, ihey then contain 6,33d. When the eye 
is separated and made clear, these hexagons are as transparent as 
crystal. Leewenhoek having property prepared and fitted an eye to 
a microscope, could see through it clearly, but the largest objects 
viewed, were diminished* to an incredibly small size. The steeple of 
the church in Delft, which is 300 feet high, and at 750 feet distance, 
appeared no larger than the point of a needle, seen by the naked eye. 

Not huge Behemoth, nOr the whalers vast form. 
That spouts a torrent, and that breathes a storm. 
Transcends in organs apt this puny fly. 
Set with ten thousand lenses.*-— £mm«. 

The construction of these compound eyes is admirably adapted to the 
convenience of the insect ; for, as thev are immovable, they ^ould 
have lost sight of many otjjects. if their eyes had been framed like 
those of others animals ; but, by their form, they can e^ily see sur- 
rounding objects. As we do not see double with our eyes, so the nu- 
merous inlets to sight in an insect, may increase their field of view. 

When the worm is first liatched, it is very minute, and of a brown 
hue» if healthy. This hue is derived from the hairs covering its bo- 
dy : they disappear in the course of a few days, when it assumes a 
light or dark hue, according to the nature of the particular variety. 
Behind the head, the skin is formed into six wrinkles. The body is 
cotnposed of twelve articulations or rings : each ring, except the se- 
cond, third, and last, is marked on the sides, and near the belly, with 
spots of a deeper color than that of the skin, and shew oval openings 
through which the insect respires. These openings are termed spira- 
cula,t or breathing-holes, and communicate, internally, tv^ith two air 
vessels, running the whole length of the body, one on each side, in a 
straight lin^, froni one spiracle, or stigma, to another, andy uniting 
near the head, form one trunk. They serve, or perform, the office of 
lungs. In other words, these stigmata are eighteen mouths, which 
admit air into the principal air vessels in the large trunks of the tra* 
chea^ or wind-pipes, whence it is led to the difi*erent and numerous ra- 
mifications of the air tubes, to the intestinal canal, to the other inter- 
nal parts, and to the skin. 

* The nttmber.oflenses in im eve varies in different insects. Lepwenhoek counted 
8,000 in thatof a common house fly.<a) Hooke (6) computed 7,000 in a horse-fly ; and 
Puget (c) 17,325 in that of a butterfly. 

f Malphigp. and Reaumur caU them stigmata. 

(a) Select works, 4to. Tol. 1. p 62. Loud. 1796. (6) MicrogrftphiB, p. 176. 

'" • 3. p. 141. 



(c) AmsenHates Aeademice. vol.3. 
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Tbe fidlk-cfttei^Ular has sixteen fi^t The three first {)air are scaly 
and hardy and placed under the three first rings, one on each side. 
The neit two rings are destitute of feet The four succeeding rings 
have each two feet. These are soft and membraiious, and swell, qon- 
tmct and expand, at the will of the insect The next two rings are 
withoutfeet ; the last ringhas two feet The extremities of the twelve 
membranous feet are furnished with. hooks, or claws, the number of 
which, according to the accurate Malphigi, are forty"^ in number in 
each foot They are of different sizes, and ai*e placed in double and 
equi-distant rowd. The extremities of the six first feet consist of 
curved nails,, or hooks, which enable the caterptUnr to hold to the spdt 
to Which it has been pushed by the contractions of the posterior rings* 
These feet are the envdopes of those which appear in^o moth.' The 
others remain with the casit ofi'skin of the caterpillar. 

On the last ring biit one, is placed a small horn, if that can deserve 
this name, says Reaumur, which is used neither as a weapon of attack 
nor defence. This accurate naturalist acknowledges his inal^iKty to 
point out its use. The head of the caterpillar is formed of two scaly 
spherical pieces, which do not touch, but leave a triangular space be- 
tween them. On each side of these pieces, and in front, six or seven 
black spots, arranged in a circle, may be seen : these are the eye^. 
Tbe opening between these -two pieces, below and in the forepart, is 
the mouth. It is armed with two parallel jaws, and with teeth, which 
move horizontally when the insect eats. The spinnaret, or silk hole, 
is near the summit of a pyramidal substance, occupying the middle of 
the lower lip, and terminates in a little papilla of a black form, from 
the point of which the silk filament issues that forms the cocoon. The 
canal which receives the aliment, proceeds, in a straight line, (torn the 
mouth to the vent, and is of dififerent capacities, analagous to the gul- 
let, the stomach, and intestines, oi animals. The vessels in which the 
dilk is formed, consist of two parallel tubes of the same size, which are 
so extremely delicate, near their termination, as to appear to unite in 
one tube; but, by immersing and hardening the ihsect in spirits of 
wine, Reatimurf found that they continued separate to their ends, and 
that he could take them ottt entire: they are about one foot in length. 
The use of the micrpdcope confirmed the ilitructure : for, by the help 
of this apparatus, he dii^coVered that the fibre of silk, minute as it is, 
instead of being round, as it would be if it pioceeded from one vessel, 
had more breadth than thickness, and that, in the middle of each fibre, 
there Was a kind of furrow, giving the appeariahce of two flattened 
cylinders glued together. In some threads, he even saw the separa- 
tion, or forks, at the end of the thread.:): From the contracted nature 

* De Bombydb^ p. 9 ; Midphigi Opera Londint, 1T3T» 

t^^^oiresurinsectsy p. 147, Paris, 4to. 1734. ' 

^ Memoire, p. 499. In this admirable work, he has shown this confirmation of the 
iSXk thread in magnified figures. Plate 5, fig. 4 ; plate 32, fig. 13, 14, 15 ; plate 33, 
fi^* 1, 3, 3. Leewenhoek had, many years previously, demonstrated this structure by 
the microscope. Lyonet, how;ever, questions the accuracy of' both, and insists that 
both silk tabes unite befi>re< they reach the orifice. Traite Anatomaque.die la Chsnillft, 
8tc. p. -55. AlaHaye,1762. 
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#ftbe«ide99 iiiid the fiorm of the eriftcfs oombiMd wifii the ponwr the 
ioeect baa of moTing it in every diiwtion^ reeuKt thedilfti^iiee we 
aee^in the breadth and fbrm of the tbreadSf and the ^ariow ttiiokBeee 
of the saoie thread** 

Hie ailk reaerTotrs, following the coarse of flie atoeuiehf wtend as 
far as the last pair of membranous feet, then fidd back on each side^ 
and proceed to the bead, and, after two more tqming% the tabes les- 
sening in size^ they end in a series of coavolutions.t Each of flMse 
vessels is filled with a glutinons matteri near the thne of spinning the 
cocoon, generally, of 4he color of the silk, which the caterpillar will 
spin. Sometimes it is of different colors in the same Yessel ; the up- 

Eer part containiog a yellow liquor, and the lower portion of it n pm 
qoor. The quality of the leaves, and the constitution of the insect, 
are the probable cansea of this circuo^taiice. While in the silk-secre^ 
tors, it assumes the appearance of a viscid gam ; but the moment it is 
exposed to the air, after being thrown out by the worm, it dries and 
hardens into a single thread* 

The silk caterpillar^ whose life is one continued succession of 
changed, casts off its skin four times before it reaches its full growth. 
This is a wonderful provision of Nature, although, as is well known, 
not confined to this insect, to relieve itself from meconstriction it suf- 
fers from the skin, which does not expand in proportion to the gradual 
increase of its body. These changes are times of pain to the oater^ 
pillar, which it shews by a state oflanj^uor, und by ceasing toeat It 
prepares for the operation, by ^emptying the intestinal tube, Md by 
throwing out, at different parts of its booy, silky fibres, and attaching 
^m to the litter of its food, in order that, while it exerts itsdf, the 
skin migr remain fixed in the spot where it is placed. The insect is 
now seen, at intervals, with its back elevated, or with its body stretch'^ 
ed to the utmost extent, sometimes raisii^ its head, which is swelled 
and pdnted, moving from side to side, and then letting it fidl. Near 
the change, the second and third rings are seen considerably swdlen. 

By these internal efforts, the old parts lune stretched and distended, 
and a slit is made on the back, generally beginnin|( at the iwcond w 
third ring. The new skin may now be p^teived by its freshness 
and brightness of color. The caterpillar thmi presses the body into 
this opening, by which means, and a continua^ice of swellings and 
contractionstua rent is made from the first to the fourth ring. Th<m, 
bending the foi^epart of its body, and drawing it backwards, it disen- 
gages the head from its old coverii^, and throws it out of the slit 
Finally, curving the posterior rings, and drawing them towards the 
head, the whole body escapes from its sheath. This escape is facili- 
tated by a moisture, which the insect emits and diffuses over its body. 

This laborious operation is the work of an instant ; and the d^tn, 
when cast off, is so entire, that it might be mestaken for the larva or 
caterpillar itself, comprising, not only the covering of the trunk, but 
of the very skull, eyes, jaws, and legs* These changes are termed 

* Hirtiy wd Spenoe't Intro^cfipii to EntomcdcfT; vol. 3, p. 1^. Siond, 

t When tikeii «ut and extended, ^ey measure a foot andjeven inbhes in leqfth. 
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BMidtuig% and tike pltce ftt diffnreiit intervals, and coiitinae for va^ 
vkms periods, according to the climate or temperature in wkich the 
insects^^ivelieen kept^ their particular nature, the quaKtyof thefood, 
aind the quantity Mid regularity with which they have been supplied.*" 
In this counliy, in a genettd way, the silk^aterpillars of tour casts or 
moultings, which have been, in all resp^ts^ properly treated, show 
symptoms of their first moulting on the fourth or fiftli day afiei* they 
arehatcbed. 

The a^iearances which the worm assumes in the various stages of 
its life, will be mentioned in the course of the details of its progress 
to maturity, and, thereiora, need not be tore anticipated. 

Sometimes a pMrt oC tlia eoverii^ remains attached to the extremity 
of the eatei^iilar, which cannot cast it idL The imiect then swells or 
enlarges in the part which is disMtimglod, while the o^r part of the 
body continuing cempreMeif oouuiions its d^tbw 

After having recovered from a moulting, the new skin is pale and 
wrinkled; the insect a^ars much larger than before, owing to Ibe 
room given for distending its body under the new skin, and feeds with 
increased activity. This increase of appetite, is in proportion to the 
advanced age of ttie Insect; but, after the fosrth moulting, it is very 
great, and tiie consumption of leaves is immense. The last casting 
of the skin, which is visible, being finished, and the caterpillar having 
attained its greatest si2<v Jmd matured titie silky material in its ves^ 
sds, it loses all appetite, ceases to eat, and consequently to grow, 
and then diminishes in weight and size. It relieves itself of the con- 
tentsofthealimentary canals which are now soft and green, instead of 
hard and black b^ before, and conttaots its skin, and whole body, to 
such a degree, as to be readily perceptible. These appeanmces take 
place about nine or ten days after the fotirth moulting. The eater* 
pillar now bc^ns to pr^re for iqiinning the silky^torah in which na- 
ture has destined that it should enclose itself. It first wanders about, 
and rmses up its head, as if seai^biilg for a place to commence work, 
and, having fixed on a suitable spot, it flnrows out some loose threads, 
and glues one end ci them to an adjoining surface. These threads 
it next conducte to another part, and then fastens them ; repeating 
this process, and interlacing them in various directions, until it 
has surrounded itself with a slight and loosely spun netting. In 
the centre t>f this, when contracted into a space sufficiently small, it 
lays the foundation of the interior cocoon. Fixing itself te some of 
the surrounding threads, it bends its body, and, by successive mo- 
tions ot the head from side to side, spins a layer of silk on the side 
opposite to it; when this is of the requisite thicknesf^ the insect shifts 
ite position, and repeats the same process in another (quarter, f cover- 
ing each layer, in turn, with a new one, untH the interior ci^vity is 
reduced to the size desired^ Thus, the silken thread which forms the 

* In ladb, dutthg Swunier, tke mouHiiig^ are finulied .in a few hours.-— Anderson^ 
Bee, Bdin* vol. S, p. 39. 

f See FkteS, figt. 4 and 5, for a view ef the preelie mode in which ti)e nik fibres 
arelaki 
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cocoon, 18 not, ad might be suj^oMd, woond circuliriy, «8 we wuri 
the thread of a ball of cotton, but backwards and forwards, in a se- 
ries of zigzi^^s, so as to compose a number of distinct layers. Mal- 
phigi* distinguished six of these layers ; and Reaumirf suspects there 
is often a greater numb^rw Bence, whenthe cocoon is wound off, the 
unravelling proceeds in a very irregular manner* The inside is 
smeared with a gum of the same nature, with that out of which, the 
silk is formed. 

The construction of the cocoon, is a work of three days, or three days 
and a half. During the first day, the insect forms the exterior enve- 
lope, which is merely the scaffoMingt by means of which the inner 
and mom solid covering is constructs. On the second* informs the 
ball, and covers itself with silk. The third day, the inject is quite 
bid, and afterwards Jt is employed in thickening and strengthen- 
ing the balL Having done tiiis, the caterpillar has to undergo a 
second change of form, viz. into that of a chrysalis; that state 
intervening between the larva, or caterpillar, and imago, or perfect 
moth, in which its parts and organs are folly prepared, and fitted for 
their final and oomplete^ development in the last mentioned state. 
This state is assumed on or about the fourth day after having spun its 
cocoon. In this state it is quiescent, and apparently without life, blit 
all this time ii hew organization is internally forming. The first 
operation it performs, is to cast off the external skin, which covered it 
in the caterpillar state, with the head and jaws attached to it This 
it 'does in one or two days after finishing its coboon, and, according 
to Malphigi, in the space of one minute and ten seconds ;|: who adds, 
that the act is greatly promoted by a yellowish fluid, discharged from 
the cavity of the head, which enables the outward skin the more 
easily to slip over it, as the insect contracts and dongates. The 
caterpillar thus stripped, is called the pupa. The exterior cover- 
ing gradually becomes hard, while the interior remains so soft, that 
the slights touch will decompose it. The stomach is filled with 
yellow YI1UCU9, which is doubtless the source of nourishment to the pu- 
pa. The germs, or rudiments, of the future moth, which, according 
to SwammeiHlam, may be detected even in the caterpillar, near its 
last change, in a semi-fluid stat^ gradually develop, and assume 
their destined form ; tbewings, rolled up, are lodged between the 
second and third rings; the antenn» are placed alongside of them ; 
the legs are actually sheathed in legs ; and when they have acquired a 
proper degree of solidity, a slight inflation of the body is sufficient to 
split the membrane which covers them. A repetition of thes^ motions 
enlarges the dit, and affiirds the moth room to escape from its confine- 



♦ De Bombycibus, p. 24» 
•• t Tome 1, p. 498. 



i De Bombycibus, p. 25. 

§ To discover these, it is directed to drown the cftterpiikr when about to assume the 
pupa state, in vinegar, or spirits df wme, and to let it remun there for several days, to 
haKlen the parts ; or to boil it for a few minutes, then to dissect off the skin, when the 
enclosed moth wHl appear, |>ut the parts ai^e in a different manner from that in which 
they lie in the pupa. 
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flietit; If tho cocQW 4»o «|>f ned, it is easy to discover tbe efBpirls wluoh 
the insect makes tg rfit^ itaielfl When tbe Qperation ^begins, tbei^ 
•eems to be a violent ^ag^tation in tbe buwors^f tbe little animal ; tbe 
fluids being driven with rapidity tbrongh all the vessels; the limbs 
and other parts are put in motion, and, by rc;peated efforts, it hreaks 
through the brittle &^in that eaveh^s it 

Anotbet* operation remains to be performed : that i% to penetrate the 
tough, silky cocoon, vritb whi{:h it is covered. 

It has been a qiaestiion tow the moth escf^ies ^m the cocoon. 
Malphigi^ asserts that the animal first w«ts tlteend of tbe.cocoon with 
a liquid, calculated to dissolve the gup wt|ich gl^es the fibres together, 
and Uiea employs its bead to pu^ them aside« ^md make an ^ipemr^. 
But, as Reaumur (as observed,! besides, that so obtuse a part as 
the bead of a moth is but Ul suited to act as a wedge, we fiiid the threads 
not merely pushed to each side* hut actuall^r cut asunder^ He^ tliere* 
fore, infers, that the eyes 'are the instnjN»ents by which the ttireads 
are divided^^their numerous minatie li^jcets serving thejpurpt^ of a 
fine file. The Rev. Mr. S wayne^ (supports the idea of Halphigi. He 
informs us that he bai| nnfavelled several pieced cocoon% biit never 
found ^t the thread was discontinfi^ in any one instance. He re- 
marks, iiowever, that, whenever this is attc^npted, it mvst b^ with the 
silk dry, as it will be immediately ^«tiing^ wh«m,|MM: Into hot water. 
Analogy is s^ainst th« opinum 4^ .Reaumur, since other kinds of silk 
worms make their escape by means of a fluid, as the«tf/^aottS PapbiUf of 
India, 4escribed by Dr.. Roxburgh^ Perhaps the two opinions may 
be reconciled, by supposiog that the siik-fworm first moistens, and 
then breaks the fibres of i^he coeoonj, by the -united assistance of bis 
jaws and hpad* This is the opini^Qn of Mr. Swayne. 

The time ocQupied by the filk^atenpiUar 'm going through its 4if- 
ferent forms of existences, varies in 4iffQrent countries : and depends 
upon climate, the ten^peratni^ in ^ hich they k^^p been kept, food, and 
the nature of the ^rticul^r variety of insect. 

These circumstances, which are the true causes, will explain this 
diSerent statem^ts of various writers on the snlfject^ all of whom pro« 
fess to speak from actual observation. It will be hereafter seen, top^ 
that tlie temperaiure of tbe ihkmi in which the 'C^gp have been kepi^ 
during the Winter, afiects the j>tei*iods at which 4hey hatch. 

In general, silk-caterpillars, of four oapt% when treated carefully^ 
according to tlie system laid dk)W|i by tltef^perience^ Qandolo^-^that 
iH^gradually brought to iHaturity by adue Beguiati<H) of ^beat of the 
apartment, experience their first chatige or moulting on the fourth 
and fifth days after they have left ^heir eggs : the second commences 
on the eigbth day> and endson thefTOitii : tbeibind oceu|aeS)tbe^thir- 
teenth and fourteenth days ; the fourth, and last, is effected on the 
twenty -first and twenty-second days. The fifth age lasts ten days, at 

* De Bombycibus, p. 29. 
f Reamur Hist, des Insects, tome 1, p. 624. 
+ Trans. Soc. Arts, Lond. voL 7, p. 132. 
^ Trans. Linnean Soc. Lood. vol. 7, p. ^5. 
4 
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the end of which time, the caterpinars have reached their ultiinatd 
growth, are three inches in length, and of the size of a swan's quill, 
or even larger, and prepared to spin their cocoons. Each moulting 
takes up abqut two days : making, in all, about thirty-two days from 
the hatching of the insect 

In Pennsylvania, where artificial heat has not yet beeii generally 
employed, the worms which have proceeded from stocks long among 
us, come tp maturity in'about forty-two days ; in Mansfield, Connec- 
ticut, in about five weeks. The small White worms, of the same places 
which produce beautiful and fine white silk, and two crops annually^ 
feed twenty days. A part of the worms produced from eggs import- 
ed, In the Spring of 1 826, from Genoa, by the writer, and reared in the 
Pennsylvania Hospital, came to maturity in twenty-six days. 

The length of time<passed by the worm in the state of a chrysalis, 
depends much upon the degree of heat in which the cocoons are kept. 
If the temperature be about 66"* of Fahrenheit's thermometer, the moths 
will make their appearance after fifteen days; while, on the contrary^^ 
the experienced Abbe Sauvage informs us, that he has prevented them' 
from coming forth for a months by keeping the cocoons in a vault* 
This is very important information, as, by having recourse to this ex- 
pedient, time will be given to wind off the cocoons, without baking or 
steaming tfieni tu kill thb-ctirysitlls. . 

In whichever way the cocoon«is pierced, as soon as the head of the 
moth is out, the efforts he makes to bring forward the rest of his body, 
incroase the opening; his two forwftrd legs are soon out, and then, at- 
taching them strongly to the exterior part of the cocoon, he uses this 
as a new support : other legs come out, and, finally, the whole moth 
escapes, leaving behind, in the cocoon, bis caterpillar's skin, in a 
crumpled state, with the head and jaws attached thereto^ and the shell 
of the chrysalis. Having gained their liberfy, the moths discharge a 
red excrementitious fluid : neither of them attempts to fly: the male, 
anxious to fulfil the destiny of his naturo, goes immediately in search 
of the female, fluttering his wings with great rapidity, and, having 
found one, couples with her, continuing, for some time, to flap his 
wings. After different intervals of time, they separate, and the male 
soon after dies; the female crawls about, and lays from SOO to 450 
minute eggs, and then she also dies. The eggs, when first laid, are 
of a pale yellow color ; biit, in the course of eight or ten days, they as- 
sume a reddish gray hue^ and, sometime after that, a slate color. The 
nnimpregnated, and, consequently, sterile eg^ romain yellow, and 
aro moro depressed On their sutdce ihMk gooo eggs. 

* Stir I'education des yen a Soie. 34 MemCkir, p. 143% 
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CHAPTEE 11. 



VAKI^TIES IN SlhKlAYORMS—iBombyxMru) 
1. Of smaU sUk'TVorms of three casts or moulHngs. 

I have reared, says Dandolo, a quantity of these silk-worms sepa- 
rately, the eggs of which may be found in several parts of Lonibardy. 
The worms and cocoons of this variety are two-fifths smaller than those 
of the cbmmon sort. His experiments demonstrated, that these worms 
consume, to formapound of cocoons, nearly as much leaves as the large 
species ; and, although smaller when they have reached their full growth, 
they devour more fragments and shoots of leaves than the common 
sort. Their cocoons are composed of finer iind more beautiful silk 
than the common cocoon : they are also better constructed, and to this 
is owing the greater quantity of silk which, sit equal Weights, is drawn 
from those cocoons,, than fronn common cocoons. Tliis Variety, in the 
opinion of Dandolo, shduld be infinitely fiio^ cultivated than it has 
hitherto been : fc^ 

1. These silk-^wormi^ require foi^r days less of care than the common 
silk-worms. ■, 

2. They afiord a saving of time^ labor, and money./ 

3. They are not so long exposed to accidents— theil* life being shorter. 
Some imagine the species to be delicate, but they appeared to Dan- 

dolo to be strong and vigorous. Six hundred coCoons weigh a pound 
and a half. 

i* Of targe silk-worms of four casts. 

Dandolo reared many of these silk- Wqrms of a very large quality. 
The eggs came from Friuli : they produce larger worms and larger 
cocoons, yet they are not much larger nor much heavier than the 
eggs ofthe common species. The worms, at their full size, weigh 
nearly twice and a half as much as the common worm. The cocoons 
are in the same proportion : 150 of the large sort weigh a pound and 
a half^ while it requires 360 of the common cocoon tq weigh as much. 
The silk is coarser and not so pure as that of the common kind ; the 
worms are five or six days later in attaining their full growth, and in 
rising, than the common silk* worm. 

d. Of the worms that ptoduce white silk. 

"I have raised,*^ says D^ndoIo, <^ a large quantity of these, and 
found them, in all respects, equal to the common silk- worms of four 
casts. If I reared silk-worms for the purpose of spinning the silk 
myself, I would cultivate only the silk-woi^m of three casts, and those 
that produce white silk, as preferable to all otheins ; and every year 
would choose the very whitest and finest cocoons, to prevent theilt- 
generation of the specie..'', " Digitized by Google 
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Thb species was introduced into France about forty-flTe yeai^ 
since, from China, but was not much cultivated until about seventeen 
years past It is now highly prized by the manufacturers, asappears 
by the report of the exhibition of Fr^ch Industry, in the year 1819.*' 

In Windham county, Connecticut, there is also a small pak white 
worm. Which eats but twenty days, and produces fine white silk, 
though in less quantity thun either the common large pale white, or 
the dark colored worm ; but it has the good quality (^retaining its 
clear white color, and does not turn yellow by washing, or by expo- 
sure to sun and air* These worms produce also two crops. It ts highly 
probable, that these white worms are of the same species as that last 
mentioned. 

The dark drab colored worms, which are vei^ common in the 
United States, and called «< black,*' live longw, and make more silk 
than the large white worms. 

4. SUk'Worms of dght cropi. 

At the silk establishment of the British East India Company at 
Jungepore, Bengal* Lord Yal^cia^ besides the common annual silk* 
worm which gave but one crop, found two others ; the one common- 
ly reared, and su^iosed to be indigenous, is called Oacey, producing 
eight harvests. Another ahd worst, the China, or Madrassa, also 
yields eight times a year.f This last may be the kind mentioned by 
Arthur Young, who says, he <« obtained a silk^^worm from China, which 
be reared, and, in tw^ty-five days, had the cocoons in his basins, and, 
byihe twenty-ninth or tbirty-first^days, a new progeny feeding in his 
trays.'' He justly remarks, that << they would be a mine to whoever 
would cultivate thern.":!^ The American, who would introduce any 
oi the best of these silk-worms into the United States, would render 
an essential service to his country. If circumstances, however, should 
prevent the importation of the speciea before mentioned, it Is presumed 
there will be no difficulty in procuring, from the Isle of France, the 
eggs of those which came from Bengal in the year 181^, and were 
reared under the direction of Mr. Cfaazc^l, and which breed three times 
a year ;$ or the variety of Madrass, which, according to Dr. Anderson, 
finish their course in forty days, viz: six days in eggs, twenty-two a 
worm, eleven in the cocoon, and one a moth.|j 

On rearing hvo er$p8 qf warms in the United States^in one eeaaan* 

In those States whercthe heat continues long, more than one crop 
of worms can be obtained in a season without artificial means, as the 
following statement shows : 

^ In the month of March, 1826, Mr. Seth Millington^ received a 

*14dphisi, k>n^ since, anentioned the enstence of a wwtf ofnUL-woniii in Utfy, 
wbirh bred twice in a 8eason.*«-De Borob3Fcibas, p. 43* 

t Travels to India in 1S02, 1806, yol. 1, p. 78, Lond. 1809. 

^ Annals of Agriculture, vol. .23, p. 235.. 

S Transactions Soc Arts, London, vol. 42. 

I Anderson's Bee, vol. 8, p. 34% Edinburgh. 

1 dfPnurie Haot, St. Charles Co< Miayooii: letter to the Secretaiy of tht Tratiiii|r« 
\m answer to thQ nlk circolir. 
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few sQk^wonn eggs firotn PMladelphiiT) wbklh were kept in an upper 
roem, without a fire, and hatched early in April : they were fed the 
first week on kttuce, afterwards on the leaveii of the white and na- 
tire mulberry tree, and came tb maturity within from twenty^lour t6 
thirty days, and spwi their cocobns before the 12th of May. On the 
last days of May, and first of June, the moths came out and laid their 
eggs on paper, which was loosely rolled up, and placed in an upper 
room. Within eight or ten days from the time the eggs were laid, 
they begjEtn to hatch, jand befort^ the Idth of Jnne, nearly one-twen- 
tieth part had hatched ; the Worms were healthy, fed well, grew more 
rapidly, and came to matifrity in a fbw days less time, than the first 
crop.. They wound their cocoons in the first days of July ; on the 
last of that month, and first of August, the moths came finth, and 
laid their eggs> which were placed In the same room as the first eggs. 
In about the same length of time, they also began to hatch, and all the 
worms caine out between the l£th and 1 8th of August. They came to 
maturity, and spun their 43ocoons, in somewhat less time than the fir&t, 
viz. before the middle of September :# the moths caipe forth^ and 
laid their eggs the first days of October/' 

<<Messrs. Wejssand Youngman, of Bethlehiem, Pennsylvania, raised 
twocrc^ during the year 1825. The worms of the, second crop 
appeared more vigorous and healthyr thaii those of the first They 
also produced larger cocoons, the silk of which, was of abetter 

quality. '*t 

Two attempts, viz : in 1826 and 1827, torear twocropdof worms, 
by Messrs. Terhoeven, Philadelphia county, failed. The worms, from 
the eggs laid in theearly part of the season^ batched , but they soon died. 



CHAPTER III. 



of other Caterpillars producing Silk. 

The larva of the silk mdth, is not the Only insect by which silk is 
spun. Other insects produce the same substance, which, in point of 
strengtii, far exceeds that of the common silk-worm. These insects 
are natives of India, and bear the names of Bughy or Tusseh,i| and 
Arrindyll silk-worms, and have been fully described, and figured in co- 
lors, by the late eminent naturalist. Dr. Roxburgb.$ Botli exceed the 
covimon silk* worm in mt^ the first especially; and the siUi of which, 
appears to be more valuable than that ^ the other kind. The Tusseh 
silk is fouQd in such abundance in Bengal, and tiie adjoining jprovin- 



* Owlng^dot^rtlea^ to tbe aicreM«d beftt of the weitth^. 

fDr. Stout.: l^er to the Hoq. C. Miner, of the Eouae ef BepreMAtitiyfle. 

:^Phalxna Attacus Paphia, of Dnuy. 

I Bombyx Cynthia. 

^Traiuk linnean Soc Loud, toI, f. '^ 9'^'^^^ ^v 
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ceSf as to have afforded the natives* from time immemorial^ an ample 
supply of a most durable coarse sillc» which is woveu into a kind of 
cloth, called Tusseh doot'hies, and much worn. The caterpillar, 
when full grown, is about four inches in length, and bulky in propor- 
tion ; its color is green* with a latet*al stripe of yellow* edged with 
red ; when ready to spin, they envelope themselves in two or three 
leaves of the Jujube tree,'!^ the vegetable upon which they feed. These 
leaves form an exterior envelope, which serves as a basin to spin the 
cocoon in, which is then supended, by a thick sUIl cord, from the branch 
of the tree. It remains nine months in the. pupa or chrysalis state,, 
and three months in that of ttie egg and caterpillar. The insect, 
when produced* expands to the breadth of five or six inches* and those 
of the female to eight inche3. They immediately escape. The worms 
feed on the ti%es, and are watched day and night* to guard tliem 
against birds. i The natives of India pretend that these worms can- 
not be domesticated. , The durability of the silk woven from it^ is 
astonishing.f The arrindy silkworm is the Bombyx Cynthia of 
the naturalists. It is peculiar to the interior of Bengal* and is 
reared in a domestic state, as the common «ilk-woriQS. The food of 
the caterpillar consists entirely of the leavesi of the common castor- 
oil plant:|: It is about th^e inches long when full fibd ; the color pale 
green. The cocoon is white or yellowish* of a very soft and delicate 
texture* about two inches long* and three in circumference. The in- 
sect remains in the pupa state but twenty days. The filaments of the 
CQCOoh are so delicate* that it is impracticable to wind off the ^ilk ; 
it is, therefore* spun likecotton, and woven into a coarse kind of white 
cloth* apparently of a Ibose texture* but of incredible durability ; the 
life of one jierson being seldom sufficient to wear out a garment made 
of it. The coverings of palanquins are made of this silk* Mr. 
Glass, British Avmy Surge>on* sent some of it to his friends in Eng- 
land* and, upon being shown to some silk manufacturers* they gave 
it as their opinion, that it could be made into shawls, equal to any re- 
ceived from India. Another species is called JarroQ,the cOcoonsof 
which* are spun in the coldest month, viz : January ; the silk is of a 
darker color. The males, when hatched* invariably fly away* but the 
females remain on the asseen trees* upon which the v^oi'ms are placed 
to feed. The^se are not impregnated by the males bred along with 
them* which fly away ; but* in ten or twelve hours* another flight of 
males arrives* and impregnate the females* which deposite their eggs 
on the branches* The natives are able to retain part of the Jarroo 
cocoons for seed, which they hang out on the asseen trees, when the 
proper season for the niotli arrives. 
Du Halde$ mentior^s that in the province of' Chantong^ there is 

*Rhamnus ^juba L. or Byer of the Hhidoos. They also feied on th^ letveft of the 
asKen tree ; the TermmaUa alata Glabra of Roxburgh. 

f From a Chinese paper, on the culture of the Tusseh silk, which Mr. Huz- 
ard lent Mr. Latreille, he is convinced that the insects producung it were the wild silk 
worms of China, and he conjectures that a part of the ulk stuns which the ancients 
procure4 by their maritime commerce with In^a, was made from the $ilk produced by 
these insecjts. Regne animal par Cuvier. Tome 3d, p. 564, Paris» 18ir. 

^ Ricinus Palma Christi. 

f Hiitoiy of China. voL 2d. p, ^59, Loud. ir41. 
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tbnnA a species of silk ki great quantities on trees and in the fields^ 
ivhich is spun and made into a stuff called Kient-chou. This siHc is 
the production of little insecti^ much like caterpillars, which do not 
spin cocoons, but very long threads ; and, being driven about by the 
wind, hang upon the trees and bushes, and are gathered for use. The 
stuff is much coarser than that mad^ of silk spun in houses. The 
worms are wild, ahd eat indifferently the leaves of the mulberry and 
other trees ; they are of two kinds, one is much larger and blacker 
than the common silk -worms, and are called Tsouen-Eien; the other, 
theTyan-Kien, are much smaller. The silk of the first is of a reddish 
gray, that of the other is darker. The stiiff made of these materials 
is between both colors; it is very close, does not fret, is y^ry durable, 
washes }ike linen, and, when good^ receives no damage by spots, even 
though oil be spilt on it Dr. Kobertson informs us, that the nature 
find productions of the wild silk-worms are illustrated at greater 
length in the large collection of MenHoirs'N' on China, and by Pere de 
Mailla, in his voluminous history of Ghina*! It must have been these 
worms to which Virgil referred, 

Velleraque ut folUs depectant tenum sereg. 

Georg. Ub, it. 121. 

It was to the same species of silk, to which Pliny refers, when he 
mentions << the stuff made from a white downy substance, combed by 
the Seres from the leaves of ti*ees, which diffei*ed fi*om the wool-bear- 
ing trees (cotton^ of the island of Tylos in the Persian gulf.*' 

Don Luis Nee observed on certain trees growing in Chilpancingo, 
Tixtala, &c^ in South America, ovate nests of caterpillars, eight 
inches long, which the inhabitants manufacture into stockings and 
handkerchief!^. :|: Great numbers of sipiilar nests, of a dense tissue, 
resembling Chinese paper, of a brilliant whiteness, and formed of 
distfnct and separable layers, the interior being the thinest, and very 
transparent, were observed by Humboldt, in the province of Mechoa- 
can, and the mountains of Santarosa, at a height of 10,500 feet above 
the level of the sea, upon various trees.$ The silk of these nests, 
which are the work of social caterpillars, was an object of commerce, 
even in the time of Montezuma ; and the ancient Mexicans pasted to- 
gether the interior layers, which may be written upon without prepa- 
ration, to form a white glossy pasteboard, pandkerchiefs are still 
manufactured of it in the liitendancy of Oaxaca. 

In the first volume of the Transactions of the American Philoso- 
phical Society of Philadelphia, is a paper by the late Moses Bartram, 

* Histoife des Soienoefs, les Arts, &c. des Clunois, torn. 2d, p. 375, &c. 

t Tom. l3, p. 434, Robertson's disquisition concerning ancient India, note 33. 
Mr. Delalauze, the author of the essay on silk-wonps, in the <* Cours d' Agriculture," 
by Rosier, mentions these Chuiese worms on the authority of Madam Lottin, who pub- 
lished a treatise on silk-worms in Paris, in the year 1757 ; but takes^ no notice of Du 
Halde, although his liistoty of China was published in France nearly twenty years 
before* 

^ Annals of Botany, 2d. p. 104. 

4 PoUtical Essay on New Spain, rol. 34 p. 59. They were 7 to 7i inches long by 
S) broad. 
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of Pliilft&lphia» in wbich are recorded some fxparimente in mpasai' 
ing caterpillars from cocoons, found on the black haw, alder, and 
wild crab tree. He did not attempt to reel silk from either those he 
found wtld^or from others which were formed in his own house ; but 
subsequent and recent trials to produce a continuous thread from va^ 
rious native cocoons, bave repeatedly proved abortive. The Rev. Mr. 
PuHein, of England, has indeed recorded,* that from the pod of the 
moth called «< isinglass" by Madam Merian, and wbiqh he received 
from Pennsylvania, he produced a thread at twenty single fibres, 
which bore a weight of fifteen a,hd a-half ounces ; while the thread of 
the common silk- worm, of the satne size, always broke with fifteen 
ounces* Mr. Abbot also says, that he had heard ^f the cocoons of 
the Bombyx Cecropia having been carded* spun, and made into stock- 
ings, which washed like linen ; but that the insect will not bear con- 
finement It fieeds on the leaves of the cherry ti^ecf On the outside 
«f the cocoon, the web is coarse ; the inside is covered with silk like a 
silk-worm cocoon. 

Miss Rhodes could not succeed in winding any silk from one of the 
native cocoons, which she received from South Carolina.:|: 

Madam H[umbert$ bad some coarse strong silk from cocoons of na- 
tive wild worms ii) Louisiana, but, altbougbthe cocoons were larger 
than those of the foreign wm*ms, yet the quantity of silk was less than 
that produced by the latter. For the above reasons it is clear that 
they are unworthy of attention. 



CHAPTER IV. 



OF MULBERRY TREES. 

Botanists bave hitherto, discovered only one native species «f ntul- 
berry tree in North America, vi^. the red, {rnorus rubra,) which has 
an extensive range. Michaux assigns the same limits north to it as 
to the majestic and beautiful tulip tree, {Imodendran tulipymt^) vise* 
the northern extremity of take OJtamplain; but it also grows in Mas- 
sachusetts. Southward and westWM*d, it abounds inidl the States, and 
has been recently found as far west as the lower part of the river 
Canadian.]) llie leaves of Uie red mulberry tree are lai;ge,;gen^ral]y 

» Tnm8.1lo^Sec.X<nid.l759»ip.54. 

^ Thenatunl luttory of the nrer Xaepidopt^xmis bitftoto txf GMwia, l^jJobhtAlbboi^ 
2 Yok. 4to. Loud, 1797, i^te 45. 

+ Anderson's Bee, Edin. vol. 11, p. 173. 

§ Du Pratz. Hist Louioftna, p. 187. 

H Fpond by Dr. .^Rmes, ^f^thetJ. S. ikna^. Amudsrof ^ I^ceuHi,19e«r Vtodi, toL 
3d,p.246w 
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entire, but sometimes divided into two or three lobes, rounded, heart 
shaped, and denticulated^ of a dark green color, thick texture, rough 
and uneven surface. I'he sexes are usually separate, though some* 
times they are found upon the same tree. The fruit is of a deep red 
color, an oblong shape, and of an agreeable, acidulous sugary taste ; 
it is composed of the union of a great number of small berries, each 
dT which contains a minute seed. The tree often exceeds sixty feet in 
height, ahd two feet in diameter. The wood is of a yellowish hue, 
approaching to lemon color, is fine grained and compact, ami when 
perfectly seasoned, is as durable as the white locust,* on which ac- 
count it is highly estymed for posts, and, by ship and boat builders, 
for the upper and lower frames of vessels, knees, and floor timbers, 
and the ribs of boats. In Tennessee, and probably in the other West- 
ern States, when a native forest is cut down, if the land be enclosed^ 
a growth of red mulberry trees soon takes its place, f 

There are several varieties in the red mulberry tree, depending en 
the leaves and fruit : 

1. Leaves all orbicujated, (round.) 

2. do. deeply lob^. 

3» do. with three short lobes. 

4. Fruit, berries nearly white. 

5. do. do. blueish purple. 

6. do. do. red and long. 

7. ^ do. do. blackish red. 

Mr. C. C. Robin, a French traveller, mentions a species with 
leaves similar to the red mulberiy in shape, but rough and shining 
on the upper surface, and downy underneath, with white fruit, and 

rowing in Louisiana. Travels in L. &c. Paris, vol. .5d, p. 379. 

'r. Darby, notices one which he calls M. scdbra^ or Spanish mul- 
berry^ which is found in Opelousas. — Description of Louisiana. jBoth 
these may be varieties of the morus rubra. 

That theleaves.of the native red mulberry tree agree perfectly with 
silk-worips, and yield very good silk, is a fact so well established by 
the experience of more than a century, that, to doubt it would amount 
to an absurdity. It appears, however, that the leaves do not suit the 
constitution of French worms^^ and the author,^ of the experiment, 
which he made to satisfy himself, on this point, therefore, decides 
against the fitness of the tree for the food of the insects. He acknow« 

f The &ct of the spontaneoos saccesnon of forest trees of a difiTereDt kind from those 
vbich had formerly {^wn on the same land, when the first growth has heen cut off or 
homt, was known to the people ol the United States from their early settlement ; but 
when the enterprisingM'Kensie(a) mentioned it,the truth ofhis statement was deni<4 by 
the fidinburffh reviewer {Jb) of his work ; althourii a samiUr &ct,had been, ten years be- 
fore, noticed by Mr. Cartwright in his Journal of a residence in Labrador, Lon. 1793» 
vol. 3, p. 225. For some interesting fiicts on this subject, see the papers of Judge Pe- 
ters, Mr. Adlum,andothersiinthe &voLof the Memoirs of the Phikdelphia Society 
for promoting Agriculture. 

^ Mr. Delongchamps : Essai, &c. p. 11. 

(ui ▼OTyftwill»trealt»t|iBy»MBaaAPa>iflcQiiisw,iai>eywsI7t9aaAim. LoodSf.lMl. 
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kdges that they eat the leaves of both the white and red species indis^ 
crioiinately, when mixed^ without erinqing a preference for either, 
and that when they were placed in separate parceJs within half an 
inch of each other, they never left the letter until they were all de- 
voured. A similar remark as to their promiscuous feeding on both 
q^es of leaves, had been previoudy and long since made in Louisi- 
ana, by Madam Humbert,* a native of France, and was recently con- 
firmed b;^ Mr. Seth Millington,t of Mis3ouri. Madam H. addai^ 
that the silk from the worms red on the leaves of the native tree, was 
eqndly good as that produced by the white species, and that both 
<fwere stronger and finer than that of FrknceJ' 

From the character of the leaves and fruit of a native mulberry 
tree growing in Washita,^ there is reason to believe that it is a dif- 
ferent species from the «¥orti$ Rubra. 

The leaves received, are three-lobed, three-nerved, unequally ser- 
rated; base^ subcordat^ entire ; lobes, ovate oblong acute, or acumi- 
nate; sinuses, broad, with large interjected acute teeth. Both sur- 
faces rough. 

The leaves are larger than the red species : upper lobes more ovate, 
with base narrowed ; no pubescence beneath : lateral lobes narrower 
than the middle. Teeth of the sinuses, sometimes entire, sometimes 
with a few. unequal teeth on tlie side. tTpper sinuses broader than the 
lower. 

OF THE WHITE MULBERRY TREE. 

The wliite mulbeiry tree. Moms Alba, is a native of Asia, and was 
introduced into Italy by some of the survivors of the last crusade.. 
Olivier de Serres relaties, that the French v^o accompanied Charles 
the Eighth, in his invasion ol Italy, in 1494, struck with the abund- 
ance of the trees in that country, and with tlio profit derived from the 
culture of silk, determined to introducie it into France. This was 
done by Guy Pape, of Saint Auban, after the peace, who planted it 
near Montelimart In 1802, Faujas de Saint Fond saw the original 
tree, around which Mr. Lachaux, to evince his respect for this monu- 
ment of agriculture, and parent of all the white mulberry trees in 
France, had built a wall. The^e are several species of this tree, and 
numerous varieties, the result of cultivation^ soil, climate, and the 
play of nature. The forms of the leaves are extremely variable. 
Mr. Audibert,$ an experienced cultivator in France, says, "that the 
same' tree will have leaves divided into several lobes, when young ; 
and, when it becomes old, they will be entire. Others have the second 
crop of leaves differently formed from the first ; some again have en- 
tire leaves in the Spring, and lobed leaves in the Autumn. Hence, it 
is extremely diiBcult to assign })ositive characters to the different va- 
rieties, particularly when they sliew no diversity in appearance, ex- 
cept in the shapes of the leaves. '* 

* Du Pratt's Hist of Louisiana, p. IST. 

t Answer to the silk circular. 

i The leaves were sent by Judge Biy' to the Secretaiy of the Treasury. 

S Efsai sur dea muriers^ et des Tei»a-B0ie, par M^Deslongchamps, p. 21, Paris, 1834. 
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On the euliure of the White Midberry Tree. 

Ail the practical writers on this subject agree, that the proper soils 
for the mulberjr tree are dry, sandy, or stony ; th^ more stony the 
better, prdvided the roots of the trees can penetrate among them. 
The situation should be high ; Jow, rich, and moist land, never pro* 
duce nourishing leaves, however vigorous the trees mfty grow. They 
are always found to be too watciy. 

The modes of propagation, are, 1. by seed; 2. grafting ; 3. bud- 
ding ; 4. layers ; 5. cuttings } 6. suckers. 

1. The ripe fruit may be sown in drills in ground previously pre- 
pared ; or the seeds may be washed out of the pulp, and mixed with an 
equal quantity of sand or fine mould, and then sown. They should 
be covered about a quaHer or half an inch deep. The seeds will soon 
vegetate if the ground be rich, and will live through the Winter, un- 
less the cold should be unusually severe."!^ In that case, they should 
be covered with straw or long manure : in the course of the next sea- 
son thin the plants, so that they may be a foot npwt Seeds inteild- 
ed to be sown in the Sprliig, or to be kept, should be washed out : for 
they are apt to heat or mould if allowed to remain in the fruit. Every 
tiller of land knows the fertilizing effects of frost and snow ; the land, 
therefore, destined for the Spring sowing, should be dug or ploughed in 
the preceding Autumn, left i*ough all Winter, and harrowed or raked 
fine as soon as tlie season will permit, and the seed sown in drills* 
The young plants must be watered in dry weather, and weeds careful- 
ly kept down. Weeds will not only stint the growth of the plants, but 
cause diseases in them, which may affect the future vigor and heidth 
of the tree. When a year old, some of them will be fit to plant in nurse- 
ry rows ; the same plants may remain in the seed bed a second year, 
and then be transplanted : the plants at two feet distance from one ano- 
ther, that there may be room for cleansing and dressing the ground. 
At transplanting, cut off some of the roots, especially those that are 
ragged or decayed, and the tap root, to force out lateral roots ; and also 
the tops^ at sit or seven inches from the ground. In France, tiiey 
transplant just after the fall of the leaf in the Autumn. When flie 
plants in the nursery are sprung, strip off the side buds, and leave 
none but such as are necessary to form th^ head of the tree. The 
buds which are left, should be opposite to one another. If the plants 
in the nursery do not shoot well the first year, jii the month of March 
following cut them over, about seven inches from the ground ; this 
will make them grow briskly. They should also be watered with 
diluted barn-yard water. 

When the plants are grown to the size of one inch in diameter, plant 
them out in the fields where they are to remain ; make the holes six 
feet square, and dress the ground two feet round the plants, trim the 
roots, and press the earth on the roots as the holes are filled. During 
the first of planting out, leave all the buds which the young trees 

* A qauitity ofsetd thus treated, Ured through the cold Winter of ISSM, id PhlV - 
delphift. 
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hare poshed oat on the tap^ till the following' Spring, when none are 
to be left but three or four branches to form the head of the tree. The 
buds on these branches should be on the outside of them, that tlie 
shoots may describe a circle round the stem, and that the interior of 
the tree may be kept open ; and as the buds come out, take off all those 
which appear upon the body of the tree. For several years after, 
every Spring, open the heads of the trees when too thick of wood, and 
cut off any branch which crosses or takes the lead of the rest; leaving 
two buds on ttie out side of every trimmed branch. Count Yerri,* 
an experienced cultivator of the mulberry tree, recommends to leave 
only two buds at the end of each branQh — ^preferring those which are 
outside, and opposite to each other » and when three buds appear to- 
gether, to leave the middle one, which is always roost vigorous, and 
to detach the two on each side of it. If the superior buds do not push 
well, the two next lower ones, only, must be left Every farmer and 
nurseryman^ knows tlie very great importance of dressing the ground 
round young trees, twice in the course of the year, and of planing 
stakes by them, to ensure &n upright, straight growth, and to prevent 
tbeir being shaken by wind, or levelled by storms. , 

8 and S, Grafting and budding may be performed on the moU 
berry tree in the modes usually adopted for other trees : So . 
great is the prejudice in Italy in favor of grafting the mulberry 
trees, that Dandolo says, «< even ihe hedge mulberry trees are graft- 
ed.'' The reasQn for this is, that the grafted tree yields more leaves 
than those produced from seed ; but he decides, as will be hereafter 
seen, in favor of die latter. Nevertheless, as it may be wished to pro- 
pagate a particular species, or variety of niulberry tree, the leaves of 
which are found to produce better silk than common, the process 
may be adopted which is generally preferred in France for grafting 
the mulberry and large chesmit, and is as follows : 

A branch must be selected^ sound, and of the growth of the preced- 
ing year, when possible, and, while the sap is running : this is to be cut 
off some inches from the trunk, or further off, according to its strength 
or size. The annexed cut represents a piece of a branch, separated ; 
but we must suppose it attached to the trunk. From the 
point A to the point B, the bark is t^ be slit in strips 
by the edge of a pruning knife ; and these strips are to 
be gently detached from the wood, (without bruising 
them,) as is seen at E. While an assistant is engaged 
in this operation, another prepares a cylinder, or tube, 
C, having a bud, P,or several buds, and of equal dia- 
meter to that of the wood. A, when barked. Then, 
without loss of time, it is to be slid upon the wood, un- 
til its lower extremity touches the basis of the strips. If 
the cylinder applied to the wood is proportioned to it, 
and if it covers all the wood, and unites exactly with it, 
the strips are to be cut off below the cylinder, by a cir- 
cular cut ; and, after having made the two barks join, 

* iJAH de GuMver Let Murien. A Lyoii^p. 60 ; 1S25. 
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the united parts are to bje covered with a mixture of turpentine, wax, 
and rosin, spread on thin leather.^ 

When it is difficult to find a branch, the bark of which will fit ex- 
actly the branch which is cut in strips, the following expedient may- 
be adopted : If it be too narrow^ a branch must be slit longitudinally^ 
on the side opposite to the bud, and the cylinder being taken off, is to 
be applied to the wood : then a part of a strip is to be raised, that cor<- 
responds to the deficiency in the cylinder, and must be divided in its 
whole length, of a breadth wanting in the ring, so that this division 
fills the vaeant space : finally, liaise up and surround it with the strips 
as already directed. If the bark cylinder be too large, cut it to the 
diameter of the wood, then fit the edges as nearly as possible, and co- 
ver them with the strips.! 

4. Laying.^— The propagation of trees by layers is only necessary 
for such trees as do not ,grow freely by cuttings, or of which seeds 
cannot be easily procured ; but as neither of these reasons a^Iy to 
the mulberry tree, no directions on the suUect are necessaiy. Those 
who wish information on if^ may consult McMahon's American Gard- 
ner's Calendar, a work which should be in the possession of every 
country gentleman in the United States. 

5. Cuttings.— These should be t{iken from peipendicular shoots, 
and particularly those that terminate branches '4 tliese will certainly 
produce straight and handsome trees ; while cuttings taken from hori- 
zontal branches, will ever have an inclination to grow in a spreading 
manner. The cuttings should be of the last Summer's shoots, and 
from six to fifteen inches in length. Plant them in rows, in shady 
borders, eariy in the Spring, and about two-thirds their length in the 
ground ; close the earth wejl about them^ and in dry weatlier let them 
be watered. After a year, they may be transplanted into open nur- 
sery rows, if well rooted. 

6. Suckers.—- These may be separated from the parent plants, early 
in the Spring, each with sonie roots, and planted either in nursery 
rows for a year or two^ or the largest in the place intended for them, 
permanently. It is essential for the success and quick growth of 
young plants, that the ground around them should be fibe, so that the 
tender roots may not be obstructed in their progress. Slugs and 
SNAILS are very destructive to mulberry pls^nis, and Will eat down 
numbers of them in one nighty and, in a moist season, will ruin a nur- 
sery, if not prevented* To prevent their depredations, surround the 
beds with soot, hot lime, or ash<ss, sprinkling a fresh parcel when they 
havebej6n wet with rain ; but no soot should be put on the beds, being 
too acrid for the plants. If the insects appear, destroy them after sun- 

* This compontion wM pirtfenredby an eminent fitrmer aitd borticuttorist; the late 
Joseph Cooper, of New Jersey, as it is not liable to contract and fkU olF by the heat of 
Shimmer, or to be wariied offby rain— accidents which olten happen to tiie masses of 
day put round grafts. 

f Memoirs of PhiltMphia Society for promotmg Agriculture, vol. 3 ; from *' Bo- 
Bier's Cours Complet d* Agric," vol 5, p. 324. 

i These ar« termt^ooek-shootiBby gttdenevs. 
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set Mr. Pullein'i^ says fhe best defence against them is a hair rope, 
which should be trimmed so as to^be made as bristly as possible ; this 
being pinned to the ground round the border of the bed, will so prick 
their tender skins that they would not venture to cross it. 

In order to secure early food for silk- worms, the cultivator should 
plant a hedge of mulberry trees, or a few young trees in a warm situa- 
tion. In the Spring they should be covered with straw, or any other 
way, at night, to prevent injury from frost. As the white mulberry 
tree grows readily, with proper care,t they may be easily multiplied. 
They may be planted along the fences of a farm, and if the branches 
be wattled tbrougli the rails, they will form an impenetrable hedge, 
and the fence will never require renewing. A great advantage will 
attend such a hedge, viz : the ease with whic^ the leaves can be ob- 
tained : the avoidance of falls by young persons from l^rge trees, is 
another consideration ia favor of propagating mulberry hedgi^. This 
accident may also be prevented by annually pruning the trees, and 
restraining their upright growth to the extent they are commonly 
permitted to attain. The quantity and quality of the leaves will also 
' be thus greatly increased. Practical writers, particularly Sauvage, 
dwell upon the importance of annually pruning trees, for these rea- 
sons ; and a gentlen^an, recently returned from an extensive tour 
through Europe, and the East, states, that the , cultivators of silk, 
particularly in Syria, were unanimous as to the superiority of the silk 
produced by worms fed on the leaves of trees annually pruned, over 
that made by worms nourished by trees, the growth of which was un- 
restri^ined. The American cultivator is urged to attend to this hfnt, 
whether he feeds silk-worms on the native or foreign tree. 

The white mulberry trees which have been planted in Massachu- 
setts and New Hampshire, grow well, and are not injured by frost.:^ 
They have not yet been introduced into Maine, but there is no reason 
to doubt their flourisfhing in that State, and also in Vermont. Should, 
however, the cold prove injurious to them, the Tartarian mulberry, 
which is cultivated for silk-woi^ms in the silk-rearing province of 
Zacsyn, in Russia, ihight be easily introduced.^ 

There are several varieties of the white mulberry trfee, two of which 
have white berries ; one red, and the other black. || There arc) two 

•Onthe culture of silk. London, l^sis, p. 32. 

t A number of these trees, which were planted by the lat6 Joseph Cooper, of New 
Jersey, measured from twenty to twenty-ux inches in diameter, after standings twenty- 
three years.—*Mem. Phila. Soc. for Prom. Agaric, vol. 5, p. 190. The MS. journal, left 
by the Rev. Mr. Baltzius, of the German settlement of Ebenezer, Georgia, under date 
of March, 1757, mentions, that two trees in front of the Parsonage, which had been 
planted ten years before, measured three feet eight inches in circumference. He saw 
another five years old, which measured two feet round the trunk. 

+ Answers to the silk circular. 

§ The white mulberry tree stands the Winter in Sweden— «. country quite as cold, 
in the Winter, as Maine ; and also that of Scotland. — ^Anderpon's Bee. Edinb. vol. 1^, p. 
82. At Pekin, in China, it also flourishes, although the thermometer descends, almost 
every Winter, to 20 deg. below 0.— t^. 

I In New Jersey, there is a white mulberry tree with purple Ihut. 
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Tarieties in the leaf; one has a leaf deeply indented, and supposed to 
contain little nourishment; the other larger, and not much indented, or 
lobed. The common grafted mulberry is a variety of the first of these 
t^o, and itself comprises the following varieties : ist. with white 
berriea; £d. with red berries : 3d. with black berries ; 4 th. with a large 
leaf, called the mulberry of Tuscany ; 5th. with a middle sjzed leaf, 
dark green, called /a^Iia giax^sda ; 6th. with a small leaf, of a dark 
color, ratherthick, called double leaf, mor^ difficult to pick, and the best 
calculatedfor silk-worms."^ Besides these, there are numerous other 
species and varieties in Europe, the result of cultivation, but the detail 
oft heir names, and their description, would be useless. A late French 
writer, and a practical man^f after having taken up several pages of 
his work in describing them, decides in favor of those called Colom- 
basse and Colombassette, a^s being favorable to the health of the silk- 
worms, and ais yielding the greatest quantity and the best quality of 
silk. The leaves are small, thin, light, and silky. The fruit, when 
at full maturity, is yellowish, and very l^rge. He also approves of 
the species called the rose mulberry ; the leaves of which are larger, 
and of a deeper greei^ than the preceding species : the fruit is reddish, 
and as l^rge as that of the other species. :|: ^ 

There are five different substances in the mul.berry leaves : 1st the 
solid or< fibrous substance; 2d. the coloring matter; Sd. water; 4th. 
the saccharine substance; 5th. theTesinous substance. 

The saccharine matter h that wiiich nourishes the insect, and for9is 
its animal substance. The resinous substance is tl^at which, separat- 
ing gradually from the leaf, attracted by the animal$ organization, 
fills the two silk vessels. According to the different proportion^ of 
the elements which compose the leaf, it follows, that cases may oc* 
cur, in which a greater weight of leaf, may yield less that is useful to 
the silk-worm, as well for its nourishment, as with respect to the quan- 
tity of silk obtained from the animal. Thus the leaf of the black 
mulberry (a native of Europe) produces abundant silk, and strong, 
but coarse^ The leaves of white mulberry trees, in high lands, exposed 
to cold dry winds, and in a light soil, produce a large quantity of 
strong silk, of the purest and finest quality. The leaf of the same 
tree, pianfted in damp situations, and in a stiff soil, produces less silk, 
and of a quality less pure and fine ; but the cJiief cause which influen- 
ces the fineness of the silk, is the degree of temperature in which the 
silk-worm is reared, as it is hoped, will be demonstrated in the course 
of this work. 

According to Dand6]o,the leaves of the bi*oad-leayed white mulberry, 

• Dandolo, D. 30. 

t Essai 9ur Fhistoire des Mulders et des vers a sole .- par M. Deslonchamps. ^ Paris, 
1824. 

t Kr. WiUiaiii Prince, of Flushing, Long Island, has imported from Europe, and has 
for sale, several of the most approved varieties of the white mulfcierry tree. A valuable 
addition to tlie stock of mulberry trees already in the country, has been recently made 
by Mr. F.Dusar, of Philadelphia, who opened a subscription for the purpose, and im- 
ported young trees from the South of France. The name of the species was not men* 
tioned by his correspondent. 

§ More conectly, decomposed, and assinlilated by the worm. 
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are little nutritiotts. The next has a middle size leaf^ Uiick and <rf a 
dark green color. The best mulberry leaf of any species, is that which 
is called the double leaf ; it is small, not very succulent, of a dark green 
color, shining, and contains little water; which may be easily ascer- 
tained, by drying some of them : the tree produces them in great 
abundance. 

And old tree produces better leaves than young trees ; as the tree 
grows older, the leaves diminish in size. 

The leaf of the wild [seedling] tree, contains the greatest propor- 
tion of both the nutritive and silky substances.* This opinion of 
Dandolo, in favor of the wild mulberry tree in preference to the 

E rafted tree, as food for silk-worms, is thus supported : << I have, says 
e, ascertained the following facts : 

!• That Hi lbs. of wild mulberry leaves, will produce a pound and 
a half of cocoons ; while 20f lbs. of the leaves of the grafted mulber- 
ry, are required to yield the same quantity. 

2. That 7i lbs. of cocoons, proceeding from silk-worms, fed on 
leaves of wild mulberry, give about 14 oz. of very fine silk ; whilst 
generally the same weight of sllk*worms,fed with leaves of the graft- 
ed mulberry, only yield eleven or twelve ounces of silk. 

3. That the silk worms fed on the wild leaves, are always brisker, 
and have better appetites. 

The result is, that of taking two trees of equal age and vigor, the 
grafted tree yields 50 lbs. of leaves, and the wild tree only SO lbs. ; 
the weight of nutritious substance will be nearly equal in each.'' ^ 

To this authority may be added that of Mr. Martleroy, an experi- 
enced cultivator in France, who found that silk-worms, fed with the 
leaves of the seedling mulberry tree, were more healthy, vigorous, 
and less subject to diseases, than those which are fed upon the leaves 
of the grafted trees, f 

On the proportion of leaves to an acre or more of trees^ and to silk pro» 
ducedfrom them* Cautions on pUMng leaves^ 

It is impossible to ascertain with any degree of tolerable accuracy, 
the quantity of leaves which an acre, or even a single mulberry tree 
will produce, owing totlte operation of one or more of the numerous 
causes influencing their production : such as the particular species of 
trees; the greater or less care taken of them, in their early stages of 
growth ; their position, and distance from one another, when planted 
out; the soil, and especially bador injudicious pruning^ or total neglect 
of this necessary measure. The estimates are accordingly, very va» 
rious. Mr. Fitch says, that one acre of full grown trees, set one 
and a half rods apart, will produce 40 lbs. of silk. One tree yidded 
food for worms, which gave four pounds of silk. Mr. Tufts con- 
firms this calculation, but does not state the distance at which tlie 
trees stood from one another. Mr. Storrs says, that'^a full grown 

* Dandolo, chap. 3. 

t A. Stephenson : Trans. Soc. AiAh Lond. rol. 4S. 
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tre|D wUl feed 6,000 worms, wbicfa will produce one and a fa^f pounds 
of silk. An acre of trees will produce 60 lbs. of raw silk in one 
season." Mr. R. Falley, now of Ohio, had 18 lbs. of silk from 
about 100 trees, part of which, were young, in Massachusetts. In 
the year 1789, nearly four pounds, were produced from seven trees, 
and one poimd fi*Qm eight trees, eight years old from the seed.'N' Ac- 
cording to Dandolo, it is a certain fact, that, if silk-worms are well 
managed^ £1 lbs. o( mulberry leaves will be sufficient to obtain a 
pound and a half of cocoons. IVenty pounds four ounces, will feed 
worms enough, to produce a pound and a half of cocoons. In Dal« 
matii^, he obtained one pound and a half of cocoons from 15 lbs. 
of leaves, which yielded one pound and a half of silk : ninety -seven 
pounds eight ounces of leaves, will produce seven and a half pounds 
of qocoons. Miss Rhod/es could scarcely support 10,000 worms, on 
the leaves of twelve large trees in £ngland.f According to Lam* 
bruschini, 100 lbs. of clean leaves^ wilffeed worms whiqh will pro- 
duce six pounds of silk.:|: Dandolo bas prescribed the proportions of 
leaver which wiU be required fi^r five ounces, and one ounce of silk* 
worms in their progressive stages, and lays down the weight of food 
which will yield certain quantities of cocoons, produced by different 
species of the insect : ad b^ writes from ample experience, bis directions 
and conclusions may be* safely relied on. He recommends that the 
trees when transplanted, be nut stripped for three years, and to thin 
and prune therbri^nches in the fourth year. In the fifth year, they 
may be stripped without danger ; but he advises cultivators to per- 
mit a tree to rest one Y^^^ ^f^^^ being stripped, in order to recover 
from the loss of it^ leaves. This r^sUsonable caution should be attend- 
ed to, particularly with youqg trees ; fbir leaves are considered as the 
lungs of a plant or tree, and mainly contribute, by the absorption of 
moisture, and the principle of vegetation from tiie atmosphere, to 
promote their growth and vigor. If deprived of these organs, annu* 
ally, their gi*owtIi will be greatly impeded. 

The people of Connecticut and Massachusetts are of opinK)n, that 
trees only two years pid, may be stripped without injuryr provided 
the leaves nejir thei ends of the branches are lefl',$ and tb^ main stem 
bo not touched. U Count Yerri recommends to pass i)^ hands from 
the lower part of a branch to the top, and to pick th^/eaves in a bag, 
the mouth of which is to be kept open by a hoop, ^th a hook to sus- 
pend itff As practical rules, these directions ^^ worth attention ; 
but, in observing the last, it is essential that thf leaves be not bruised. 

Hie experiment was tried in Connecticut of feeding worms with 
young mulberry plants, tlie seeds of whicb^were sown broadcast, and 
the plants mown as wanted. The roots >oon died. As the leaves of 

* Colombian Mag. Phikd. Vol. 4, p. 61. ^ 

j: Trans. Soc. Ai^ London, Tol. 4 p. 155* 

+ Mem. Soc. Gcorgophaes, of Florence, VoL 4. p. 411. , 

4 Mr. B. V^rilliams, Mansfield, Con. : letter to the writer. Z. Storrs, Esq. Conn. 

I George A. Tufts, Esq. Mass. 

1 Sar lea Muzieni : Lyons, 1824. 
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such plants contain so much kss nomsbment t^an those of old trees^ 
the measure cannot be recommended, except for early food. 

To form a Mulberry Hedge* 

Choose grafted mulberry plants of one year oM, and place them 
eighteen inches apart) in a furrow prepared some monlhs before. To 
these may be added grafted plants of two years old, which have grown 
well) and which have been cut off to increase their vigor : but they 
must be separated from the others^ to prevent irregularity in the 
hedge. Cut them at four or six inches from the ground, leaving two 
buds opposite each other: remove all the rest In this way, the 
stalk has two vig^oroos branches the first year. In the following Sprii^ 
cut one of these two branches on the same side, at about one foot 
from the ground, so that each plant has a short and along one. Bend^ 
horizontally on the same side also, otie after another, all the preserved, 
branches, and fix them witii willow^ withs, so that they may form a 
line parallel to the eartii, and leave untouched the entire branches. 
Bxperience has taught, that, if their extremities be cut, they grow slow- 
ly, and even die. At the commencement of the tiiird year, the plants 
will have brandies to form a hedge. Then cut them about two feet 
firom the ground, but do not use the leaves, lliis plan has the fol- 
lowing advantages : 

1. The mulberry plants being grafted, Imd'well arranged, and 
those of the first year bdng separated from those of the second, the 
hedge will grow with force and regularity. 

2. The plants which havelieen cut down, will push out near to the 
ground^ and furnish numei*oHS branclies. Wh^n aplant dies, replace 
it by layers from an adjoining one ; if ^ new plant be substituted, it 
rarely succeeds. The leaves from the layers must not be pulled dur- 
ing the three first years.* 

M. Bonafousf says, that the leaves of the paper mulberry tree agree 
perfectly well with silk-wormi^ in their fifth age. The character of 
this writer, and his great personal experience, entitle him to full con- 
fidence, and their can be no reason to doubt that the worms to which 
he gave these leaves, eat th^n without injury; nevertheless, other 
silk- worms wer^less fortunate. M. De6lonchamps:|: says,** that, of 
100 silk- worms to which he gave nothing but the leaves of the paper 
mulberry tree, 93 ditd • and the rematiting (eight, which i^rvived the 
rest thirty-six days, viould al$o certainly have died, if, at this time, 
h^B had not substituted ^a leaves of the white mulberry. This new 
food enabled them to live twenty and twenty-two days longer, and 
to spin tlieir cocoons ; but thu^e were so small, that eight of them did 
not weigh more than two ordinary cocoons.^' From the above state- 
ment, it appears that M. D. gavt the leaves of tiie paper mulberry to 
young worms ; whereas Mr. B. confines ^eir use to the fifth age-*-« 

• Count Vcrri^SittlesMurierB. Lyons, 1834. 

f .De l'E<focation des yen-a-8(tte» p. 11. Paris, 1824. 

\ Eisai sur des Muriets, ^t d^ vers-a-^^ie, p. ^1. P«ri% 1^4. 
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time when they have acquired their full gro¥rtb9 aad their appetite ig 
voracious. This variation in the treatment may readily account for 
the different results of the two cultivators."^ The experiment with 
the paper mulberry leaves, in the fifth age^ is worth trying with 50 or 
100 worms : andy if made^ it is requested that the result may be com- 
municated to the public. 

The black mulberry tree having been mentioned as suitable for the 
Southern States, it may be proper to say something on the subject. 
The leaves of this tree, it appears^ arto preferi'ed iii Spain^f where 
superior silk is made. They are said to be much more nutritious 
than those of the white mulberry ; but a late practical writer|: denies 
this position : for^ in the year 18S3, he fed, some silk- worms on the 
leaves of both these trees; and the x:oeoons of 100 of them which 
bad eat»i tlie black, weighed from two to three grains less, than others 
of anotl^r 100 worms which fed on the white. Mr. Nysten abo saySf 
,that it is late in attainij^ its full growtii; and difficult to propagate 
either by grafting or hy sowing the seeds. The leaves sUso come out 
full ten days later than the white. This is a serious objection, as ear- 
ly food for the worms is of primary importance : fiaallyy the black 
is comparatively a tender plant For these reasons, it cannot com- 
pete with the native red, or the foreign wUte^ mulberry tree. 



CHAPTER V. 



OP THE LABORATORY. 



My laboratof7, says bandolo, is constructed to contain twenty ounces 
of eggs of silk-worms ; it is 30 feet wide, 77, long, 12 feet high, and, 
when reckoned to the top of the roof, 21 feet high. There are six rows of 
tables or wicker trays, about two feet six inches in width each, placed 
two and two, with four passages between them, each three feet wide. 
Posts aire driven in between the trays, and strips of wood are fastened 
to the posts horizontally, to support the trays, between which there 
is a space of five inches and a half, to altoW the air to pass freely. § 
There are 13 iinslazed windows, with Venetian shutters out side, 
and paper window frames inside ; under each window, near the floor, 
ventilators, or square apertures of about 13 inches, that they may bd 
closed by^ a neatly fitted sliding pannel, so as to permit the air to 

• Judge Bry, of Washita, says he tried to force his silk-woms to eat the leaves of 
the papewnulbeny, by starvrngf them, and then offering the kares : they bit Aem, 
and then left off eatipg. He believes they would have4^riahod for food, hadheaot 
pven them the leaves of the native mulberry, on whidi they fed with avidity. 

fTownsend's Travels in Spain, dwinbume's do. 



t Delongdhamps, p. 8. 

§ Themode in which the ti^ys are arranged, ii teen in plate 1. fig* 9d. 
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circulatei and blow over the whole floor. When the air is not want- 
edy the paper frames may be closed. The Tenctian shutters may be 
opened or shut| at will. When the air is still, and the temperature 
of the interior and exterior is. nearly equal, all the window frames 
may be opened, and the Yeneiian shutters must be closed. 

There are eight ventilators, in two lines, in the floor and in the 
ceiling, placed perpendicularly , opposite to one another, in the centre 
of the passages between the hurdles or trays. They have sliding 
pannels made of thick glass, to close them^ and to adinit light from 
above. As the air of the floor ventilators ascends, and that of the ceiU 
ing ventilators descends, it must pads through the trays. There are, 
also, other six ventilators, made in thefloor, to communicate with the 
rooms beneathi) Three of the thirteen windows are at the end of the 
house ; and at the opposite end, are three doors, constructed so as to 
admit more or lessaik*, as may be required. These doors open into 
another hall, 36 feet long and SO wide, which forms a continuation 
of the large laboratory, apd "contains trays sufficiently raised to fa^ 
cilitate the care of the worms. In this hall, there are six windows, 
and six ventilators under them, nearly on a level with the floor, and, 
also, four ventilators in the ceiling. There are six fire-places in the 
great laboratory, one in each angk^ i^nd one on each side of the cen- 
tre, and a large stove in the middle ; glass oil burners, that give no 
smoke, are used to give light at night Between the hall and the 
great laboratory, there is a small room^ haying two large doors, the one 
communicating with the laboratory, the other with the hall. In the cen- 
tre of tbe^ floor, there is a large square opening, which communicates 
with the lower part of the building. This is closed with a wooden 
folding door ; this aperture is used for throwing down the litter and 
rubbish of the laboratory, and for admittng mulberiy leaves, which 
can be drawn up by a hand-pulley. JBucb is the construction of his 
laboratory, in which he places the worms after the fourth casting or 
moulting. 

The above particular description of a very large laboratory, will 
be valuable to those who may hereafter engage in the business upon 
an extensive scale. It will be seen that the great objects aimed at, 
are convenience, the preservation of a proper temperature, and the 
free circulation of the air in the department, and the American culti- 
vator must attend to these, as cardinal points, whatever may be the 
dimensions of the building or apartment in which the worms iEU*e 
reared. . 

All buildings are proper for receiving the silk- worms, provided that, 
in proportion to their sizes, there be one or more fire-places, two o^ 
more ventilators in the ceiling, on a level with the floor^ and one or 
more windows, by which light nuiy be admitted, and yet not sanshine. 

In the United States, the house erected expressly for the purpose of 
rearing silk-worms, should be placed in the coolest and most airy situa- 
tion attainable, and in the shade of trees, if possible, because it is 
always in our power t6 increase the heat of the apartment, when ne- 
cessary, by means of a stove or open fire-place; but it is not so easy to 
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guard against a sudden increase of heat in the weather, and which 
inay nearly defeat the labors of the season, if it should occur in the 
fifth age, when the worms are nearly done bating, as will be seen 
herealter* 

The apparatus of the Rev. Mr. Swayne* is to be recommended, ©a 
aiccount of the small space occupied by it, the neatness in which it ena- 
bles per^ns using it, to keep the apartment, and the ease with which 
the caterpillars can be fed, and their litter remoyed.^ It is particu- 
> larly valuable to those who are restrained in room. 

<* This apparatus consists of a wooden frame, four feet two inches 
high, each side sixteen inches and a half wide, divided in|o eight parti- 
tions, by small pieces o^ wood, which form grooves, in which the slides 
run, and are thus easily thriist in, or drawn out of the frame. The 
upper slide (a) is of paper only, and designed to receive the "ivorms as 
soon as hatched; the two next, 65, are of cktgut, the threads about one 
tenth of an inch distant from one another ; these are for the insects, 
when a little advanced in size ; the four lower ones, marked e, are 
of wicker work, the openings through which the dung is to fall, being 
i^ut a quarter of an inch square. Under each of these, as well as un- 
der those of catgut, are slides ma«te of paper, to prevent the dung of the 
worms falling on those feeding below them. Mr. Swayne afterwards^ 
found that netting may be substituted with advantage, in the room of 
wicker bottomi?. The meshes of the netting were about half an inch 
square. . 

<< The caterpillars are to be kept in the second and third drawers, un- 
til their dung and litter do not readily fall through, and then to be re- 
moved to the dl*awers with wicker bottoms, and tbd thereon, till they 
ishew symptoms of being about to spin. Each wicker drawer will 
afford suflicient room for five hundred worms, when grown to their 
full size.'* 

In order to give room for an increased stock of caterpillars, spare 
drawers should be mado to fit the three upper apartAients with wick- 
er bottoms, (or, in preference, with bottoms^^of split rattans,) which 
may be used for full grown worms. The annexed cut (see page 46,} 
will give an accurate idea of Mr. Swayne's apparatus. 

Tto shelves of the feeding frs^mes of Messrs. Terhoe^ven, of Phila. 
delphia county, are four feet square, and are fixed to upright posts 
tbey have two sets in one room, with passages between and arouni 
them. This size enables a person to reach any part of then^. Over 
the shelves, are frames, placed on cleets, and filled with split rattani, 
at proper distances, to permit the litter to fall through.! 

^Tranf. Soc. i^ London, Vol. 7, p. 148. 
tSee explanation of the i^tes. Pfaite 2d, fig. 3. 
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CHAPTER VI. 

THE ART OF REARING SILK WORMS. 

& the care necessary preciously to (he hatching of the sUk'tcormr-^Jhe 
\ ounces. - 

)Che first thing necessary to commence the operations of the year, 
is 1p detach the eggs of the silk-worm from the cloths vpoti which 
thet were deposited, and to prepare them for hatching.'^ 

, * these directions to scrape off the eggs from the cloth or paper upon which they 
wereVid by the moth, are given in the European books on nlk-worms, and yet would 
seem y> be unnecessary. Car^ftil observation of the insects when hatching, has satis- 
fied tli^ writer that they even find less difficulty in leaving their shells when they re- 
munediixed, than when thej^ were detached. In this opimon he is sostuned by two 
personsfamiUar with the rearing of alk^worms. 
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In past timely tbe cattivators imagined^ that the silk-worm might 
be hatched at random, and spontaneously ; and that, if it were 
' necessary to make av artificial climate, it was enough to use the 
heat of beds^ or the natural heat pf tlie body, or the kitchen fire, 
&c. and similar means.* It is now alloi;^^ that these methods, at 
best uncertain, are often pernicious to the insect However, since 
luxury has invented the hot-house, to enable us, by an artificial atmos* 
phere, to raise exotics, it was surely natural to. aj^ly thid invention 
to the improvement of the cultivation of silk^ worms ; and yet it is but 
very lately, that this application of the invention has been thought of^ 
which enables us, in a few days, to hatch, with ease and certainty, 
any given quantiity of silk-worms, and rear them favorably. 

It i& proposed to state, in this chfipter, the care which the eggs re- 
quire, to prepare liiemfor the favorable development of the worm, and 
the care i^ecessary to fix and continue the requisite degree of tempe- 
rature. We shaH thus treat of 

First. The preliminary preparation of tlie eggs. 

Second. Of the necessity of fixing, by the tlierniometer, the tempe- 
rature calculated to favor the hatching of theeggs, and the rearing of 
the silk^worm. 

Third. Of the hot-hbuse, or istove-room, in which they must be 
hatched. 

Four^. Of the hatching.. 

1. We suppose the eggs to be good, and well preserved, as shall be 
indicated in the course of tbi9 work. . 

When the mulberry leaves are about to open, tlie cloths upon whict 
the eggs are fast^ned^ should be put into a paU of water, steeped ui 
and down, that they may be thoroughly soaked, for nearly six mi| 
nutes, which will be sufficient to dissolve the gummy substance bj 
which the eggs are stuck to the cloth. There must be, in this room 
tables proportioned to the size of the cloths. The six minutes elapseii 
the cloths must be taken out, and the water allowed to (|rip from thetaj 
by holding them up for two or three minutes. They shoujd then l^ 
spread upon the tables. The cloth should be kept well stretchei^ 
while the eggs are separiited from the cloth with a scraper* Ti|b 
scraper should not be too sharp, for fear of cutting the eggs ; neith^ 
two blunt, lest it should crush them. The eggs do, not stick fast fu 
wet linen. 

When a good quantity of the eggs has been scraped off, they sboiid 
be put into a basin ; and this is repeated till all the eggs are scrapd 
off, and put into theisarae basin^ Water should then be poured up^ 
theeggs, and they should be lightly washed, to separate them fnjDi 
one another. The water will be very dirty, as the eggs are alw^s 
more or less soiled with the mt^tter deposited by the moth. On Ihe 
surface of the water will be seen floating the shells of a few eggs tiat 

* ThU 18 ^e ffenertd practice, alsb, in the United States ; bujt it is to be hoped that 
cidtivaton of nik- worms will, be convinced* after reading this Manual, of the grsater 
advantag^M atttndin|^ the mode pursued and recommends by Count Dandolo. 
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have already cast their worms ; also^ many yellow egg% which are 
not impregnated ; and others, which, without being of tiiat color« are 
very light All these that float should be skimmed off directly. If 
the eggs are collected in an unfavorable season, particularly during 
cold weather, many yellow eggs, and even reddish ones, will sink to 
the bottom, although they are not impregnated. Tt^e water having 
been well stirred, it should be poured into a sieve, or upon some cloths, 
to drain off the eggs. 

Should the rooms have brick floors, the cloth may be spread on the 
bricks and changed every five hours. Bricl^sdry theeggs by absorbing 
the moisture more quickly than any other substance. If the flooring 
is not of brick, hurdles of wicker work would be necessary, or basket 
work tables. In the course of two days, the eggs -y^ill generally be 
dry ; they should then be put into plates, in layers of half the breadth 
of the finger, and left until it is needful to batch them, being careful 
to preserve them from rats. It is essential to place them in a cool 
dry spot, in about from 46* to 59** Fahrenheit.* 

2d. The necessity of determining* by the thermomet^, the suitable 
degree of heat for batching and rearing the silk- worm. 

To produce, maintain, and regulate the degree of heat necessary in 
the space allotted to the hatching and progress of the silk-worm, we 
must imitate the botanist in the matiagement of the hot house, and €iq- 
ploy th» thermometer. By this va;luable instrument, we clearly see^ 
that it is of less importance tliatthe silk- worm should live in a tempe- 
rature equal to the heat of its native climes, than that it should be pre- 
jerved from violent transitions, and in a uniform temperature in its 
lifferent ages. The thermometer, which cannot be affected by the ca-^ 
>rice and will of man, is a certain method of attaining thi^ important 
bject of even temperature. For a large establishment, we shall re- 
tuire several well-constructed thertnometers. Those made with 
tucksilver are always the most desirable, because the expansion 
9id condensation of that metal are more exact than those of spirits bf 
\ine. The exterior sensations, and the disposition of the body, are 
cften in opposition to the evidence of the thermometer. These in* 
sruments are therefore indispensable. The American cultivator of 
slk- worms must not be alarmed at being told, that a thermometer is 
ai indispensable instrument to' his success : for ample experience 
Im proVed, that it is impossible to insure it without one ; and no one 
sbuld attempt the business upon a large scaler and expect all the 
profit which will result from his labors and capital expended, unless 
thi heat of the rooms is thus regulated. We all know the extreme at- 
mospheric variations which often take place in the course of twenty- 
foir houra, and these are highly injurious to silk- worms. The whole, 
or the greater part, of a crop of worms may be desti'oyed by a cold 
ni^t; or^ if not destroyed, their growth will be checked, the spinning 

* It has been thought proper to retsdh the directions of Dandolo respecting the treat- 
ment of tl^e eg^ preparatory to exposing them to heat, in order to hatch them, that com- 
paratve experunentsmay be made bv them, and by the nmple exposure of the eggs, 
Thiteattachedto cloths or paper, to the natural heat of the atmosphere, or that of a stove. 
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of their cocoons be delayed, or rendered irregular and tedious ; and 
they will also be of a less size than when the heat of the room has been 
regularly preserved. Thus, whether amusement or profit be the ob- 
ject, a thermometer is essential. The instiniment, as will be hereaf- 
ter seen, is also necessary to determine the proper degree of heat in 
the water, in which the cocoons are to be put to wind off their silk. 

It will be asked> do the people of Connecticut use thermometers ? if 
not, do they not succeed, wttliout jLhem ? It is believed that they are 
not employed ; i^nd the consequences are, that millions of worms muft 
die from the causes mentioned; that the profit is thus greatly di- 
minished ; and that many worm«, which do survive, become debili- 
tated, spin small cocoons, and produce diminutive moths, and bad 
eggs. Hence the race is liable to degenerate. The people of Con- 
necticut are not aware of the importance of a thermometer, or they 
would not be without one; and it only requires a single person amottf^ 
them to use one, and thus to demonstrate his greater success, to in- 
duce the practice to become general. The expense of a thermometer 
is trifling, and, besides its utility in the buiiiness of rearing silk- worms* 
it will be found a source of amusement to the owner and his faniily, 
throughout the year, by enabling them to s^scertain the precise tem- 
perature of the seasons, ahd to judge of the comparative degrees of it 
in different years. 

Sd; Of the hot-house, or room in which the silk-worjli should be 
hatched. 

The first use of the thermometer should be in the hot-house, which 
is destined for the hatching of the eggs. 

As it may be more favorable to our interests that the silk-worm 
should be developed whenever we find it convenient, and as this in- 
sect must be reared in a season which, in our climates, has not 
the requisite warmth, it i» therefore indispensable to create an artifi- 
cial temperature suited to its progress. A small room or space should 
be pipeferred to a large one, as it is thus more easy to regulate th0 
heat, and as it aliso saves fuel. Silk- worms have been reared in a 
small apartment about twelve feet square, and capable of commodi- 
ously hatching, not only ten, twenty, or thirty ounces of eggs, but even 
two hundrad, if requii*ed. The small apartbient must be particularly 
dry, and should contain all the necessary implements that may be 
wanted. TheTollowing details may be thought too minute, but this 
should noc deter from giving every explanation deemed requisite in so 
important an art. 

This small apartment should contain, 

1st. A stove of moderate size, not made of iron, because the heat 
could not be regulated so accurately, but of thin bricks. It must 
stand out in the room. It is. calculated to raise by degrees, slowly, 
and at will, with little wood, the temperature of the room. "N" 

2d. Several boxes or trays, either made of thick pasteboard, if 



• The porcelain stoves imported from France, finr about $ 10, or the tile stoves i 
at Bethlehem, Pennsylvania, would answer weU. Tur( tanners' waste bark» or charcoal, 
are the materials for fuel. 
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ihej are not large^ bat if large, of tliin boards.'*^ The size of these 
boxes should vary according to the quantity of eggs which is to be 
hatched. For an ounce of eggs, the space of about eight inches square 
is required. This may give an idea of the size and number of boxes 
that may be wanted, and we shall see, hereafter, how useful it is not 
to depart from this rule. The depth of the wooden trays or boxes 
must, of course, be in proportion to their size. The boxes should all 
be distinctly numbered. 

• 3d. Some wicker trays or tables. 

These wicker trays should be placed horizontally against the wall, 
supported upon two pieces of wood fastened into the wall. When 
there are many of these wicker trays to be disposed of, they should 
be put one above another, with an interval of about twenty-two 
inches between them. These tray^ are for the purpose of holding the 
boxes in wliich the eggs are to be hatched. The boxes must be so dis- 
poned as to allow of easy inspection, that they may be examined as 
often as iiecessary. Care should be takei^ that the wicker trays be 
not too close. 

4th. A flat spoon for stirring the eggs well. 

5th. Several thermometers. They may, be hung in, various parts 
of tiie stove room ; or, still better, if laid by the side of the boxes, indi- 
cating the precise temperature of every part of , the stove room. For, 
it must be observed, the temp^srature varies in difTereht ^larts of the 
room, particularly between the part next the stove, and that nearest 
the door. This observation may be of use, as it may enable the culti- 
vator either to force or retard the silk- worms by some days ; thus to 
hatch them as the mulberry leaf becomes fit for their food, which, in 
some positions and soils, is earlier than in others* 

6th. A few light portable trays, with handles, for moving tiie small 
boxes which contain the young w:prms, or for moving them when they 
are more advanced. They should be long enough to cover the ends 
of the wicker trays or hurdles, and about a foot in breadth. 

7th. An air-hole or ventilator in the floor of the room with a sliding 
pannel to open and close it, but which, in genei*al, must be closed ; it 
may be used to temper t|ie heat, should it have exceeded the degrees 
' which will be pointed out as necessary for bringing forth the silk- 
worms. We have thus the means of making a gentle current of air 
between thisf air-hole and the door, to correct the excess of heat indi- 
cated b;^ the thermometer. 

8th. A glazed window to light the stove room. It is a vulgar errpr 
to imagine that light is not as necessary to the animation of the silk- 
worm, as to that of every other living thing. ^ The light does not in- 
commode the silk-worm, until it has reached its perfect state of moth, 
as we shall hereafter mention. 

These are all that are required to furnish a stove room. This room 
may be used for rearing the silk-worms, as well as for hatching them ; 
and being heated with little expense, might hatch silk- worms for any 
number of persons. , 

* ShftUow band-boxes are yeiy convenient for a nnall quantity of eggs. 
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Ath-^Cf the Batdiingef the Silk Worm. 

When the cultivator has observed the state of the vegetation in the 
mulberry leaf, and imagined it fitting to have his silk- worms hatched 
in ten days, he will put the eggs in the boxes in the proper quantities. 
He must weigh them, and keep a register, in which he must note bis 
observations upon the course anil progress of the insects, and thus at 
once secure theory and practice ; beginning by marking the day and 
hour upon which he sets the box in the stove rck)m, and also the num- 
ber of the box ; and, in shorty' every thing that may be worthy of no- 
tice. The wicker hurdles should have paper laid inside of them, and 
the distance before prescribed to be left between the boxes, is to pre- 
vent the Sflkrworm from going from one to the otiier. If the tempe- 
rature of the stove room should noit reach 64% on the day fixed upon to 
put in the eggs, it is necessary to light ^ little fire, that it may rise to 
that degree which ought to be continued during two days^ If the 
thermometer indicate that the exterior air is above 64% the shutters 
should be closed, and the door and the ventilator opened, to create a 
draught and cool tte stove room. The third day, the temperature 
should be raised to ^6% the fourth day to 68% the fiftti day to 71% the 
sixth day to 7$% the seventh day to 75% the eighth day to 77% the 
ninth day to 80% tlie tenth, eleventh, and twelfth days to 81%* 

The following are thie signs of the speedy vivification of the silk- 
worm : . 

The ash-gray color of the eggs grows bluish ; then purplish ; it 
then again grows gray, with a cast of yellow,, and, finally, of a dingy 
white. 

If the eggs of silk- worms belbnging to dlflerent persons, are put into 
the same stove-room, great diflrerehc6s will be obi^ervable^ not only in 
changes of color in the eggs, but also as to the period of hatching the 
worms. The insects of the eggs that have been preserved, through 
the winter, in an even and gentk temperature, arid those of the eggs 
which have undergone maceration,! come forth in four or five days 
sooner, namely, at the 71st, 73d, or 75th degree of temperature ; 
whilst those that have been kept in a very cold atmosphere, appear 
some days later. 

* The proprietT of attendiiigto the mdoal increase of heat in hatching the en^ is 
MO reasonable, Mm so conformable to ul experience^ that it cannot be too strongly in- 
sisted on. Great heat, suddenly applied and continued, never faitft to push on the 
worms too fast, and to render then^ red when they first com^ out. The nearer the 
American cultivator is able to keep to the depees of th^ thermometer, which Dando- 
lo has pointed out, the more certain wiU be his success. 

I By maceration is commonly understood eggs preserved in bags, under cushions or 
mattresses, or in blankets, and similar things, until the moment of putting them in the 
stove-house. 

This uncertain method must be injurious to the reg^ular and secure develo|iment of 
the Worms. It often happens that great quantities are spoiled by maceration* ihm 
worms coming forth, and shortly dying. 

It appears rational that, when th^re is a certain and regular method, we should not 
iadopt another, the result of which is uncertain atid irreguluv particularly whan this se- 
cure method is not attended by any great expense, 
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This stoYe imparts to each egg, the degree of heat necessary to 
change the embryo it contains into the worm. When the eggs have 
been kept in a certain degree of warmth, it requires less stove-heat 
todevelope the silk worm. This is so true, and so worthy of notice, 
that we find, if, in the winter, the eggs have been kept in an atmos- 
phere of 55* or 59% or hea|)ed together, they spontaneoasly come forth, 
or without the aid of the stove, when the room is but slightly warmed, 
and before the mulberry tree has given any sign of vegetation. In 
this case, these worms must be thrown away, unless other food is at 
hand upon which they can be Sustained for a time. This circum- 
stance is, therefore, of essential consequence, and should be noted to 
prevent its occurretice. A little delay in the hatching ^f the worms 
IS no loss, whereas it may be a very serious loss^ if we anticipate, by 
a few days, the proper period of hatching. To backen them, v^hen 
Tery near the time of coming forth, by altering the temperature, in- 
jures them materially. To prevent the loss of worms thus permitted 
to hatch too early ^ they may be fed on lettuce, upon which it is well 
ascertained that they can be well sustained in their early stage. The 
experiments of General Mordaunt,in England^ were referred too long 
since. "N" Miss Rhodes fed them» upon two occasions, successfully, 
with this food. She gave it to the first parcel for the first week, and 
then substituted mulberry leaves. Upon a secpnd occasion, the worms 
came out on the first of June, and were kept on lettuce uritil the 84di 
of the month. .Mulberry leaves were then given; in less than a 
week after the change of food, they began to spin, and the cocoons 
were as fine and as firm as any she ever had. She did not lose a do- 
zen worms of many- thousands.f Her experience has recently been 
confirmed by that of Miss Fether, who fed silk-worms on cabbage 
lettuce, until tlie last change oftheir i|kins, when she substituted mul- 
berry leaves until they began to spin their cocoons. The silk pro- 
duced under this treatment was pronounced by a silk manufacturer, 
atid three dealers in silk; to be equal to thje average quality of the si)k 
of the continent, and much superior to that of the East Indies. With 
an improved mode of reeling, it would have been equal to the better 
sorts of Italian silks.:|: Other food has also been employed with suc- 
cess. In the valuable paper on the silk culture, before referred to, 
in the second volume of the Transactions of the American Philosophi- 
cal dociety,$ it is stated that, in Italy, rose leaves are used ; but the 
late vegetation of that plant may prevent its general use. Mr. Lou- 
don|| mentions, that M. Bonafous, an experienced cultivator of silk- 
worms, found that << dandelion sustained them until tlic fourth change, 
when the leaves of the mulberry were substituted.'^ If this plant 

• Bee, by Dp. Anderson. Bdihburg, vol: .8, p. 262. 

t Tpwib. So«. Arts, Lend. vol. 4, p. 149. 

^ Do. do. do. *»44, p. 71. Mits P. received a premium from the 8o- 
dety for her silk. Mr. Swftyne says that hiij worms, the eggs of which came from Tu-* 
rin, obstinately refused to touch lettuce leaves. Trans. Soc. Arts, vol. 10, p. IST. 

5 p. 352. ' 

I Gardtntr's Mag. vol 2i p. 346. JLond. Jmly, 1827. 
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should answer in the United States, the fact is important, as itis the 
first' vegetable that appears in the Spring.* Various works, during 
the last thirty years, have repeated the following statement, viz : that 
Dr. Bellardi, of Turjn, after a number of experiments, found that 
young worms eat dried mulberry leaves with avidity. The leaves 
mu&t he collected about the end of Autumn, before frost, and in dry 
weather, and at a time when the heat is greatest ; then dried in the 
sun, and laid up in a dry place, aft^r they have been reduced to pow- 
der. \^t)en given to the worms, this powder should be slightly mois- 
tened with water, and a parcel of it placed before the worms. This 
practice, according to Du Halde,f is pursued in China, with this dif* 
^ference, that the leaves are merely kept in earthen jars.:t^ 

When the egg assumes a whitish color, the worm is already formed* 
and, with a glass, may be seen within the shell. The eggs should 
then be covered with white paper, well pierced with a particular in- 
strument ;$ the paper so cut as to cover them all. The worms will 
appear upon this paper, climbing through the holes. A clear muslin 
will do as well as paper. To collect the worms, small twigs of mul- 
berry, with only two or three leaves on them, should be laid on the 
paper, and they should be increased as fast as the worms come out 
upon them ; for, if they do not find th6 leaves, they get out of the 
boxes. Few worms appear the first day ; and, if the number of them 
is very inconsiderable, they should be* thrown away, because, when 
mixed with the later worms, they would grow faster, and become ma- 
ture so much sooner, that tiiey would only be trqublesome. 

The wormis which may bave been managed according to the 
method just stated, will always be healthy and strong. They will 
never be red nor black> but of a dark haizel color, or chesnut, which 
la the proper color ttiey should have. When the worms are red at 
their first coming out, it is a sign the eggs have either been bad, or 
ill kept over winter, or overheated ; that is, too much foixed, v^hen 
laid to hatch. WonHs of this c61or are good for nothing, and should 
be thrown away, since they will not produce cocoons.|| 

To prevCnf the young leaves from drying, which they will do rapid- 
ly, they must be put loose in clean stone jars, if convenient, covered, 
and placed in a vault or cellar. A stock of leaves, at least for three 
days, should always be in the house, to secure food, in the event of 
wet weather. ^ 

The essential point is to cause the eggs to be hatched with the 

* Both lettuce and dandelion were lonf since mentioned, as food uDon which young 
worms could be sustained. ]Sssiiy upon the Silk Wwm, by Henry Barham. London^ 
1719, preface. 

t History of China, vol. 2, p. 367. London. 1741. 

t The writer wishes it to be distinctly understood, ^hat the above substitutes for the 
prot>er food of silk-worms ought only to be used when this cannot be had. Due at- 
tention, except in a very late Spring, will always enable us to.accommodate the hatch- 
ing of tiic wornis, to the vegetation of the mulberry tree. 

4 A t)ricker, similar to that of a biscuit baker's docker, will answer perfectly. The 
use 6f the pierced paper must never be omitted. 

I Stephenson : Trans. Soc. Arts. London, vol. 43. 
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greatest ease. If the success of tliis operation be not complete, tlie 
worms will probably be subject to disease through their whole 
course of life, as will be shown. 

The appearance of the new hatched worms is ^hat of a woplly sub- 
stance, of a dark chesnut hue, in which is perceptible a general stir- 
ring of minute animals, rearing up, and presenting a black and 
siiining speck or head. While the eggs are in the stove room, they 
should be stirred around with the spoon two or three times a day. 
This operation hastens their coming forth. When the temperature of 
the stove room is raised to TS'^f it is advantageous to have two dishes, 
in which water may be poured, so as to offer a surface of nearly four 
inches diameter. In four days, there will have taken place an evapo- 
ration of nearly twelve ounces of water ; the moisture, which rises 
very slowly, moderates the dryness which might occur in tiie stove 
i*oom. Very dry air is not fi^vorable to the development of silk- 
worms.* 

A prudeiit cultivator has done all in his power, when, on observing 
the season favorable, alid the bud of th^ mulberry shoots in a proper de- 
gree of forwardness, he ht^s put the eggs into the stove room. Should 
the weather suddenly change, as it did in Italy^ in the year 1814, it 
is then of great use to have the power of backeriing the hatching of 
the eggs, without injuring the worm, and to prolong their two first 
stages by a few days. To obtain this, the only method is, after the 
worms have b^n removed into the laWatory abotit five hours, to 
lower the temperature to 73" from 75" ; four hours after, further to 
lower it to 71% and the following day, to 68% if necessary. 

This cooling of the air diminishes the hunger of the young silk- 
worm by degrees, and without danger ; and, by these means, the 
modifications are prevented^ which, at 75% would have brought on 
the casting or moulting nfuch inore, speedily. At 75"*, tlie first 
moulting is effected the fifth day; whilst at 71% it requires six or 
seven days. The second moulting, 'which, at 75% is wrought in four 
days, at 69" and 71% takes sfix days for its accomplisjhment Thus, 
by foresight and prudence, the proprietor will be enabled to gain 
seven or eight days, which prevents any ill effect from the unfavora- 
bleness of the season ; and this time gained, it is evident, may b^ of 
the utmost consequence. In. 1813, the silk- worms were reared in 
thirty-one days, and it required thirty ^eight days to raise them in 
1814, to allow time for the growth of the mulberry leaf: and there 
are not comprised, in these seven days gained, the tht*ee days of d^lay 
in the hatching of the silk- worms, having perceived that the whole 
season was bad. Those who are not careful thus to meet the acci- 
dental untowardness of seasons, and, by art, to prevent their injuries, 
would be obliged either to thro yv away the early hatched eggs, or to 

* In this place it may be proper to caution the cultivator against expomng t|ie 
worms to the smell of tobacco, which iaa cause of eertaia death to them. A number 
was redently put in a bot which had contained segars, and many of them died, d- 
though the box was lined with clean 'paper. No smokmg should be permitted in 
the room in which silk-worms are. 
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strip the mulberry tree too soon, and injure the leaves which are to 
feed the sillL-worm in its adult stages hereafter. These considera- 
tions must strongly impress the necessity of delaying the hatching of the 
eggs by some days, rather than hurry their coming forth, particularly 
as there is no fear, when worms are reared in this secure man- 
ner, of their beihg injured. Should there occur two or three hot 
days, these would only accelerate the moulting a few days sooner. 
It is also certain, that the later silk- worms, in thdr last stage of 
progress, make choice of thq leaves suitable to their age, and par- 
ticularly those leaves which are quite ripened^ which, for the pro- 
prietor's inte;rest, is the most important period, as it is at that last 
period the greatesit consumption of the leaves occurs. 

It is easy to imagine that it may often require more" than three 
days, even to bring forth the silk-worms, from a given quantity of 
eggs. It will be seen hereafter, that the moths do not issue from the 
cocoons in less than ten days or a fortnight, according to the tempe- 
rature to which they have been exposed ; and it is, therefore, evident 
there may be a difference of ten days or a fortnight, in the laying the 
eggs. As the eggs put to hatch are not, therefore, all laid the same 
day, and are liable to the same degree of heat in the stove room, some 
must come out sooner than others ; ^ hence, no one can say the late 
hatched eggs can be either better or worse than the early eggs, be- 
cause the embryo has required longer to perfect itself into the worm : 
this period is always proportioned to the constitution of the eggs. 
These reflections should satisfy those who have .one box of eggs, and 
one single room to rear the worms in,, how much it imports that he 
should not reckon on the very late hatched eggs^ that he may not 
have worms of a day old, inixe^ with worms four days old, thus in- 
terfering with the general progress of cultiva.tion. The proprietor, 
on the contrary^ who has many boxes of eggs to bring forth, can dis- 
pose of the early or late eggs to other persons ; and, by these means, 
need never mix the silk-wofms of different ages; Then, if one per- * 
son holds those of the first day's batching, and another holds the 
worms hatched the fourth day, no evil accrues ; all proceeds with 
regularity and ease, as each person has equal-aged silk-worms to 
attend to. 

When the pi*oprietor has only a small box of eggs to hatch, it is 
better to cast 'away those that come forth the first day, and not to 
reckon on those that are not come forth the third day ; and thus, by 
having Only those hatched in the two intermediate days to attend to, 
much trouble will bo saved. It is far better to lose a few worms of 

* It does not appear correct to say that, because the esfga are. not M laid in one day, 
tbey cannot 1>e hatched in one day. If ure may argue by analogy, it is well known 
that hens hatch eggs laid at various periods in a short time. Housewives well know, 
when the/ choose eggs tor setting, that, provided they be good eggs, their having 
been laid at different times is of no consequence. It would appear that it is not be* 
cause the eggs of the silk-worms have been laid sooner or later, that they do not hatch 
at one tinlie ; but, more probably, that this difference proceeds from the peculiar mial. 
ity of the egg, and of the care taken to surround it con.tantly with the degree of neat 
it may ifldividuiiUy require. 
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the first day's hatchingy and eggs not hatched the third daj, than to 
goffer the inconvenienee, during the whole progress of rearing them : 
by adding a small quantity of eggs to those that are next to be hatch- 
edy the loss is easily made up.' These directions are recomniended to 
be exactly followed up ; they will guide, simplify, and ameliorate the 
cultivation of silk-worms. - If they are not attended to, the exact 
proportion of eggs which produces the worms will not be known, and 
there will be constantly on the tables worms of different sizes, with 
differing necessities, and failure and trouble will ensue. 

It is thought proper, in this place, to give the practice of a^ gentle- 
man of Montauban, in France, who, according to Mr. Stephenson, had 
uncommon success in rearing silk-worms. 

Having long observed that tlie worms which were first hatched, 
turned out always to be more healthy arid vigorous than those which 
were later' in coming out, he made it a point to save no more than the 
production of the three first days, throwing away all the rest. He 
likewise made it a rule; upon their passing through their different 
moultings, to take only the forward worms, throwing away regularly 
all th6se which remain long in recovering from them : halving, for 
many years, observed that those worms which are hatched after the 
third day, always turn but weakly, and are tedious in all their opera- 
tions. For the same reason, he rejected all those worms which linger 
in getting over their moultings, which he ascribed to their weakness, 
or to their being infected, in some measure, with some disease, which 
generally carried theto off before they could ihake their cocoons; or, 
if they did reach the length to make them, these were so light that 
they were not equal to the Expense of the leaves. When worms vvei'e 
recovering from their moultings, he saved only such as came away 
the first two days, and threw away all that were not ready at the 
close of the second day. 

It must be obvious, that this system is calculated to insure a sound, 
vigorqus, slnd annually improving ^reed.'*^ / 

When the worms are lajd upon the papers, they should bo given 
some young leaves, covering the spices between the twigs with 
them, that, by degrees, the whole surface may be equally spread with 
silk-worms. In case they should get into hfeaps, a leaf might be put 
over them, to which they will adhere; and, being gently lifted, it may 
be put in any spot where the Worms lie thinner. 

Whenever silk- wortns are added upon the paper where sonie worms 
have already been deposited, they .should have food given them ; but 
the worms that were first on the paper should not be again fed until 

• Notwithstanding Dandolo is our cbicf pilot in the vearinj of silk-worms, it is deem- 
ed important to direct the attention of the reader to th^ different practice of the expe- 
rienced cultivator referred to above. ' If the direction of Dandolo, to throw away the 
worms ofthe first and fourth days* hatching, be not adopted, we should never omit to 
keepthe productions of those days separate firom the others hatched on the two first 
days, in order that each parcel may be brought forward as equal as possible, and that 
aU the worms contained in it, may be in reamness to form cocoons on the same day, or 
within two days of onb another. 
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the other sheets of paper have been filled. Thus a fair number of the 
first worms will receive the second meal at one time* 

The worms take at least two days to come forth; consequently, the 
first hatched will be l^ser than tBose that appear the second and third 
days. We have stated above, that the thermometer proves, that a 
room can never be heated to a degree exactly equal in every point of 
space. There will exist the diflference of a degree, and even more. 
By putting the early worms in the coolest part of the room, and the 
late hatched worms in the hott^t, and by feeding the latter rather 
higher, it is practicable to bring them nearly to an equality. 

It has been said, that, if the worms, which appear flie first day^ are 
in very small quantity, as it mostly happens, it is of no consequence, 
because the main portion comes forth the second and third days. How- 
ever, if it is required that those first liatch^ should be reared, they 
ought to be pot in an angle of the sheet of paper belonging to the num- 
ber of their box, and only be allowed half the quantity of food which 
is given to those later Wornis, on the first and second day. 

In general^ the sUk-worms come forth more abundantly in the fore- 
noon, when the sun shin^ warmly into the room ; the room being 
then hotter than at night The great alterations to which the eggs 
are exposed^ occur in the night: if those who have the care of the silk- 
worms at night, heap up the fire, that they may take their rest with- 
out having to make it up, the augmentation of heat afi'ects, and even 
spoils the embryo. 

It has been observed, that, some days, tlte hatching of the worms 
was most abundant in some boxes, and equally so in all the hours of 
the day as in the morning. 

Where worms are fed on shares, an easy .^nd beneficial improve- 
ment would be, that all the eggs be batched in boxes capable of hold- 
ing twenty or tl^irty ounces, constructed in the proportions before 
mentioned^ and that as fast as the worms come forUi, the sheets of 
paper should bo arranged to receive the ounce pf silk-worms in regu- 
lar order, as has also been befi^re explained. By this method, each 
person would receive worms hatched, nearly the same hour, perfectly 
equal. When all the silk-worms are hatched, they should be divided 
into ounces, as nearly as possible, and put upon the sheets of paper. 
The earliest should be given to those cultivators whose mulberry trees 
are most advanced. Should the hatching continue three days upon 
this plan, it would make no difliculty, as different persons would take 
the worms of various ages, and thus each would have the silk- worms 
of one period. It is a great error to imagine that it can be advantage- 
ous to give a person silk* worms of various dayis hatohiUg, to make 
up the quantity he is to receive and rear ; because those of the first 
day's production are stronger than those of the second day, or of the 
third and fourth days. We repeat it, the essential point is to have 
the worms as nearly equal as we can bring them. 
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CHAPTER VII. 

OF THE SMALL APABTMBNT TO WHICH TH£ HEW HATCHED WORMS 
SHOULD BE REMOVED^ AND OF THEIR REMOTAL. 

We shall, in this chapter, treat of the following subjects : 

I. Of the apartment destined to receive the new batched stlk-wornaK* 

II. Of moving the silk-worms directly after they are hatched. 

I, Of the Laboratory destined to receive the sUk-worms newly hatched. 

This small habitation is to contain the silk-worm until its third 
casting of skin, or moulting.^ The room should be in exact propor- 
tion to the number of silk-wormsy and calculated for facilitating the 
attendance upon tliem. Thus prc^rtioned, it Mill be economical, as 
there will not be that <iuantity of fqel used, which it would take to 
warm, either one very large room, or several small ones. 

The worms proceeding from an ounce of eggs, require, until tlic 
first moulting of the skin, a' space of about seven feet ten inches 
square. - 

Until the second moulting, a space of about fifteen feet four inches 
square. 

Until the third moulting, a space of thirty-five feet square. 

The hurdles or wicker trays should be placed above one another, at 
a distance of twenty-two inches at least ; and as many should be put, 
as are required to give the dpace nieccssary for the quatitity of silk- 
worms, which is to be accommodated. 

llie worms must be kept upbn paper, which should line the wicker 
trays, and extend a little beyond, to prevent the woi*ms falling off.f 
UfKm this paper, which should be. strong, ought to be inscribed the 
Gorres}iondirig numbei*s to those on the boxes; thu3 ft voiding every 
chance of the silk-worms of diffcrent»boxe» being mixed. 

According to the size of the room, there should be one or more 
themiometers, one or twp small fire-places in the angles, one or two 
vevltlators in the ceiling, or in the floor, and one or more windows ; 
and aho as many doors as may be convenient. In this roohi it might 
be prop^ to place a stove, similar to that in the stove room, as in 
cold weather it may be used to save fuel. 

* In explaining the use of the small , laboratory, it will be shown how much more 
economical it is, thiin apartments either too large or too small. However, o^ers most 
be gtuded W theur owr^ convenience, in maldng use of those Toonis they find suitable. 
And, ^ould there be bul one apartment for the rearing of the silk-wonns until the co- 
coon be formed, it would be of smaU. consequence, provided .attention were given to 
maintain, with exactness, the temperature, in all its degrees, which will be indiqxted. 
One room sufBces, particularly for those who hatch but a smidl quiaitity of silk-worms, 
if iikey hkve wicker tables enough to admit of sufficient space between the worms. 
These should be two hundred and ten feet square, for disposing of the silk-worms 
proceeding from one ounce weight 

t The edgts should also be turned up about an inch and a half. 
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The principal advantage of the small fire-places, is, not so much the 
warming the air, as the making a draft or current through it, as we 
shall show hereafter. The temperature of this laboratory should be 
carried to Ti'^j about two degrees lower than the stove room heat 
which batched the eggs. Experience teaches us that, as ttie silk- 
worm grows older, and gets stronger, it riequires less heat* 

Such is the temperature that suits these insects, shortly after they 
are hatched. Shoiild the season be peculiarly unfavorable, and the 
vegetation of the mulberry tree checked, it might be necessary to 
slacken the temperature, and thus gain a fbw days by gradually 
lowering the heat to seventy-oiie degrees, and even to sixty-eight 
degrees; but not beyond that« 

II. Of the removal of the fi:tW'hatched sUk-worm into the lahoratpiry^ or 

ehewhere* . 

The iilk-worm should be removed as soon as possible into the 
apartment in which they are to remain until their third moulting, 
unless it is intended they should be reared in the stove room* If a 
diflferent room is proposed for the rearing of tbfnseiiisccte^. mtil their 
third moulting, it is because it is found both more convenient and 
more advantageous. 

When they are about to be removed from the stove-room, three cir- 
cumstances must be noticed, relative to the manner of transporting 
them. 

In the first place, whether the silk- worms are to be reared in the 
same house, in whichjthey have been hatched* 

Secondly, if part of them are to be reared in the house, and the rest 
removed. • 

Arid lastly^ if all are to be removed. - 

1. Let us suppose all the worms are to be reared in the saine place. 

When the little twig^ spread over the perforated paper, which co- 
vered Ifae egg9 of the silk- worms; in the fmiall boxes, are loaded with 
the young worms, these boxe^ are all put upon trays made to carry 
them, and they are removed to the laboratory. 

When all the sheets of coarse paper, accurately numbered, have 
been laid on the wicker hurdles, the small box of the corresponding 
number, is put on the edge of tlie wicker ^hurdle, and with a smaU 
hook, the twigs, covered with the worms, sure gently lifted off the per- 
forated paper oh the box, and put upon the paper laid on the wicker 
Iiurdles. A hook should be used^ as the touch of the hands might in- 
jure the insects.* In laying the twigs 0i the paper^ care nmst be had 
V allow space enough for mulberry leaves to be put over the twigs, 
ai^d between them, that the insects may have room to stretoh and pro- 
perly distribute themselves. It should be noted here, that the silk- 
worms produced from 6ne ounce of eggs thus dijsposed, sffaould occupy 
a space of twenty square inches. Each sheet of coarse paper, on me 
hurdle, will cover a space of nearly twenty-two square inches : being 

, * The book fbbuld be bbint^ to provont 'mjmy to the worms. See pkte 1, Af . f . 
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twenty-three inches longf and twenty-one inches wide. Having a care 
ta lay the worms in squares of ten inches, four sheets of paper will be 
the number required to hold the inxMluce of one ounce of eggs, which 
will exactly dlow the worms the qwce they need, until after their first 
moulting. The slieets of paper will be four times the size of the small 
boxes, and those four sheets of paper must bear the same number as 
the box; and thus ttie worms wUl not want moving till their first 
moulting has passed. 

As^fast as th^ siU(-\Vorms come forth, they should be moved in this 
manner. 

$. We are to suppose that a portion of tiie silk-worins is to be 
reared in the bouse m which they have been hatched; and the rest to 
be reared elsewhere. 

When the cultivator shall.have taken home with hiin his proportion 
of the sUkrWorttis upon these sheets of paper, containing one ounce, he 
must put the square of silk-worms into four small squares of ten 
incites fsach, thus forming four quarters of one sheet, or rather four 
smaJl sheets. This division is easily effected, by passing the hands 
under the Utter of leaves to which the worms cling, and parting the 
leaves gently, when it is required to divide the mass; it separates 
easily, and may be subdivided at pleasure. The parts should be as 
even as possible. If, in the first ages, all tlie care described is not 
taken, numbers M'ill be lost, they will be unequal, and contract num- 
berless diseases. 

3. We are to suppose all the silk- worms are to be rendoved from 
the house in which they were hatched. 

In a box calculated for removing easily, and proportioned to the 
size of the sheets of paper, should ^e put several Of these sheets, co- 
vered with silk-worms in layers above each othei^, at the distance of 
nearly two inches; or common baskets may be used. The removal 
in basketis may be executed in safety, with the following precautions : 

1. Lining the basket thoroughly with paper well-closed, that the 
exterior air may not strike the siik-worms, particularly if it should 
be cold. 

2. Preventing the sheets of paper covered with worms, from touch- 
ing each other, by putting slender sticks across to support the sheets 
of paper, and avoiding their pressing togetlier. This should be dene 
in as many layers, from the bottom of the basket to the top, as there 
are sheets of paper covered with the young worms, leaving a distance 
of four fingers between each. 

S. To cover the basket very completely with linen cloths, to keep 
off cold and sun. ^ 

4. T^V) remove them between the hours of twelve and three o'clock, 
that being the hottest part of the day. 

5. To give the worms a small quantity of young and chopped leaves^ 
if tlieir journey is likely to be three or four hours long. 

The proportion of the bo^es stated as necessary for hatching the 
silk-worms, should not be altered; as this proportion prevents any 
neceesity of ever touching the egga, from the moment the sUk-wintns 
begin to appear. 
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The perforated paper being large enough to support a number of 
small twigs of mulberry^ it consequently enables us to remove a large 
portion of the silk-worms at once. In using these small boxes; the egg- 
shells will always adhere together, and when the boxes are lifted, 
they should be slightly ahaken horizontally, to move the eggs. If, in 
moving them, some of the holes in the paper should be stopped up 
with the eggs, it is of no consequence, as it will not prevent the worms 
climbing up. 

Whenever a sheet of paper i^ prepared for the arrangement of silk- 
worms, there should be Inscribed upon the paper itself, the hour in 
which the arrangement began; thus it .will be se^n in what time, and 
in what progression, the silk- worms come forth. A pencil may be 
used, for the purpose of noting the sheets of paper. 



CHAPTER VIII. 



OF THE RBABl^NO OF SILK-WORMS IN THEIR FOUR FIRST STAGES. 

In the preceding chapter it bas been stated, that, the space suitable 
to the number, of silk- worms proceeding from one ounce of eggs, 
should be, in the first age, that is to say, until the first moulting, 7 
feet 4 inches square. Of about i4 fe^tS inches, until the second* 
moulting ; and of 34 feet 10 inches until the thii*d moulting. The 
space required until the fourth moulting^ is 82 feet six inches square. 
Those who have the means of expending tbes^ allotted spaces, may do 
so by some feet ; bjepause it is certain, that tlie more room silk-worms 
are allowed, the better they eat, digest, breathy, perspire, and rest 
The spaces mentioned are sufficient, and |)resent the advantage of fa- 
cilitating the attendance on the silk^worms, and economizing their 
food. 

It may not be without advantage exactly to know, >vhat quantity of 
the mulberry leaf the silk-worm consumes in its four first ages* 

For the quantity of food fixed, the following circumstances must be 
supposed to exist : 

That the silk-worms are kept until the first casting or moulting at 
75* of temperature ; between 73* and 75° Until the second moulting ; 
between 71* and 73* until the third ; and, lastly, between 68* and 71' 
till the fourth moulting* 

One of the foundations of the art of rearing the silk-worm, is to 
knov» and determine the various degrees of heat in which, according 
to their ageSf the silk-worms, are to live* If this precept is not rigid- 
ly enfprciMv nothing can be pei*formed with exactness. 

The writer of an article uiion silk-worms, inserted in Bosier^s 
«* Cimr d^Jgrioulture^^^ Paris, 1801, article Vers a SMe, thus express^ 
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fs himself on (his sulyect. << A sudden charige from moderate heat to 
violent Iieat^ or in general from heat to cold^ and cold to heat, is 
highly injurious to silk* worms. In their native climate, they are not 
exposed to these vicissitudes, and, therefore, thrive well, without 
requiring all the care we are obliged to bestow on tfaem. With us, on 
the contrary, the temperature of the atmosphere is so variable, that, 
without artificial means, we could not fix it in our laboratories for 
rearing silk-worms. If it should happen to be necessary to hasten the 
worms, in consequence of the advanced state of the mulberry leaves, 
it should be done gradually, so that they do not perceive the alteration.'^ 

All the practical writers, expressly consulted on this subject, are 
agreed. It is moreover conformable to the well known principle oF 
animal life^ (which is always more or less affected by sudden changes 
of temperature,) to hatch tlie worms by the gradual exposure of them 
to heat* The American cultivator must always, therefore, bear it in 
mind, if he expects to be fully paid for the trouble, time, and ex- 
pense, bestowed on silk-worms. 

The English translator of Da^dolo, has indeed inserted a note in 
this place, containing a passage from the Abbe Sauvagc, by which it 
would seem, that young sitk-worm^ will bear with impunitv a much 
greater heat than the highest degr^ to which Dandolo limits them, 
in their early age. Sauvage says, that •♦he gave them 100* of heat 
during the two first days after hatching, and about dS'' during the re- 
mainder of the first and second age, and yet had a most abundant 
crop.'' But the translator has omitted to say that Sauvage does not 
recommend the practice. On the contrary, tliis author, expi^essly says, 
that *^he leaves to his readers to follow as they please the two modes 
of rearing the worms pointed out by him ;'*. one with a more gentle 
heat, and the other lyith an increased degree ; and, in ttvo ^aces, 
(pages £2, 35, 2d memoir,) advises a mean between tiiem. The ex- 
periment of Sauvage was a single otte. Dandolo writes after years 
of practice upon a very large scale, and recommends the degrees of 
heat which always insured him success. Otfaier practical writers agree 
with Dandolo. No one, it is presumed, will be at a loss to decide 
which of these authorities is most worthy of being followed. 

The silk- worms proceeding frotn one ounce of eggs, consume — 

1st. In the first age, (that is to sity, when all arenatcbed, removed, 
and distributed upon the sheets of paper, which includes at least two 
days,) six pounds of leaves well sorted, and chopped very small. 

2d* In the second age, they consume IS pounds of leaves, chopped 
rather more coarsely than the fooid in the firist age. 

Sd. In the third age, they consume' 60 pounds, still less chopped. 

4th. In the fourth age, IBO pounds, still less chopped than in tlie 
third age. 

Some circumstances may modify the proportions above specified, but 
these variations arenot important, supposing the cultivator to act with 
considerate intelligence, and to time well the hatching of his silk- 
worms with the springing of the young leaves, and then their growth 
with the progress of the leaf through the other stages of axistenoe. 
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TJie only case in which the quantity of leaves fixed, in these general 
inilesy for the consumption of the worms, will be found unnecessarily ex- 
cessive, will be, if the worms have been ill attended and fi^U sick, pine 
away, and that many die. The quantity of leaves necessary for silk- 
worms was determined, after having made the most exact experiments 
repeatedly; taking for granted, that the silk-worms are maintained 
in the degrees of temperature indicated, and with the view, as mgch as 
possible, to economize the leaves ; because, when an exact sufficiency 
of food is given to the worm, it eats with greater relish, digests well, 
and is strong. A great object in the art of rearing silk worms, is, to 
contrive to obtain the greatest possible quantity of fine cocoons, with 
the least quantity of leaves. 

In managing upon this pri^cipIe, the more leaves there are, tlie 
greater will be the proportion of cocooni, and consequently the greater 
the profit Over feeding, however, must always be guarded against. 
It is. not only a waste of leaves, but the origin of many inconveniences, 
which assail th^ silk- worm, as we shall show hereafter. ' The cares 
which the silk- worm requires in its four first ages, are neither nu- 
merous, nor pu2;zling ; althougli it is in those ages, and particularly 
In the two first, that the strength of their constitution is formed, lipon 
which the ultimate success depends. 

The two first days after it has cast the skin, it eats sparingly \ it 
then becomes voracious : this hunger soon diminishes, and even 
ceases. These phenoipena occur in every moulting. Thus, notwith- 
standing the strength of its constitution, if it is not treated with the 
greatest care, at those times when it requires care, it suffers, sickens, 
and dies : on this account, it is thought it might be useful to give in 
this and the following chapter, a diary of the care to be taken of silk- 
worms, that it m^y be kno)vn what is to be done for them day by day. 
A few general remarl^, however, must be previously made, on the 
great difierencc in result, which real care produces.* 

The laboratories used, are of various sizes ; that which will now 
be referred to, is calculated for the reception of the worms proceeding 
from five ounces of eggs. 

It must be allowed tliat the advantage of the mode of rearing silk- 
worms in question, might perhaps betrifling, if it were only in the pro- 
duct of the hundred and ten, or hundred and twenty pounds of co- 
coons from each ounce of eggs, which others obtain, consuming the same 
quantity of leaves, and difiering only in the hatching of two ounces 
of eggs. But, as before remarked, the great and principal aim of the 
art of rearing silk Avorms, is to obtain from one given quantity of 

• The greatett enemy of the «ilk-worm is the red ant, the attacks of which insects 
must be careftilly 'guarded arainst. To this end, all nail hojes in the walls of the 
apartment should be filled wim mortar ; the sides of the breeding frames ought not to 
touch the walls, nor ougrht their posts to reacb the deilmg. Str^^ of thick molasses 
most aUo be made roiind the lower parts of the posts. If the worms be fed on tables, 
oir moveable frames, similar to those of the Rev. Mr. S wayne, the same precautions may 
be used, or the legs may stand in a plate or bowl of water. 

Cockroaches and mice must also be careftilly guarded against. 
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mulberry leaves, the greatest possible number o( cocoons of the finest 
quality. * It is not the trifling loss of an ounce of eggs which should 
induce a change of system of habits, liut the following advantages : 
for it is a fact, that, 

1st When, with one ounce of eggs, one hundred and ten, or one 
hundred and twenty pounds of cocoons are obtained, about one thou- 
sand six hundred and fifty pounds of the mulberry leaf will be used. 

£d. That when only fifty-five or sixty pounds of cocoons are pro- 
duced from one ounce of eggs, about one thousand and fifty pounds ot 
mulberry Jeaves have been used. Under this supposition, it would 
appear that two thousand one hundred pounds of leaves are requisite . 
to produce one hundred and ten, or one hundred and twenty pounds of 
cocoons. 

3d. That one hundred and ten, or one hundred and twenty pounds 
of cocoons, obtained from one ounce of eggs, are worth a great deal 
more than similar quantity obtained from two ounces of eggs. It 
is easy to prove these facts. 

If one ounce of eggs shall have produced, by the means stated, 
one hundred and twenty pounds of cocoons, they will be fine ; three 
hundred and sixty at most, will produce a pound and a-half ;. and 
eleven or twelve ounces at most, of the^e cocoons, will yield an ounce 
of exquisitely fine silk. When only fifty pr sixty pounds of cocoons 
come from one ounce of eggs, it may generally be presumed, that 
they are of inferior quality to the above, and it will require four hun- 
dred at kast to make one pound and a-lialf; and above thirteen ounces 
of these cocoons, instead of eleven or twelve ounces, to form one 
ounce of silk. Moreover, when the worms have not been properly 
managed, there is no certainty as to the quantity of the cocoons that 
will be gathered ; and it happens, continually, that the same cultiva- 
tor will, from the same quantity of eggs, and the quality of tlie 
leaves, obtain^ at one time, a number of cocoons, at another time few, 
and sometimes none. 

This chapter shall be divided into four paragraphs. 

1. Rearing of the hatched worms uhtil the end of the first age : 

2. Rearing of the worms in the second age : 

3. Rearing of the worms in the third age : 

4. Rearing of the worms in the fourth age. 

1. Rearing of the worms in the Jirst age. 

We left in the small laboratory the worms batched from the eggs 
at 7*5" temperature, and distributed upon sheets of paper, in squares 
of abotit ten inches. Let us now begin their training. Supposing it 
is required to rear five ounces, which forms agopd sized laboratory, 
the space and quantity of leaves must be proportioned to the stated 
number of silk-wortiis. 

First day's training.— Wfien ihe worms have accomplished their first 
casting of skin, they should occupy a space of nearly thlrty*tix feet 
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irfglit inched square; iteiice tte sheets ^ paper ixmtftimiig^ wbms, 
' :^ioHld be pot upon wicker taUe or traysy of tbese^mensions. 

The first day after the coming foilii, and the distributiott of the 
stlk-worms, they should be ^ven in four meak, about three poaoife 
three qvaHers of single soft leaves, cliopped very dnall^ fivktiilg^ 
time, so as to allow six hours between each meai ; giTii^ the cmiaii- 
cst qimhfiiy for the first feediilg, and :gr&duaUy increasing the quan« 
tltyat eachmeaL 

It is very beneficial to chop the leaf v^y small during the fifst age, 
and toi^atter it lightly over the worms. The more the leaf Js chop- 
ped, tlie more fresh cut edges ai*e there to ^ihrhich tbeyonngtiieects 
iasten 4liemsdves. In this manner, a 'fisw ounces of leaves wiU pre- 
sent so many edges and sides* tbat two hwidred thonsand iflsects magr 
feed in a very small pace. Ifl.this state, they bite the leaf qiriekly, 
9nd it is consumed brfore it can be withered.^ 

A quantity of )efiviea» ten or twenty times more abniidant, that is 
not chopped siriall, would not be sofio^nt for this 5|uantfty of worms ; 
becaase they requireto find at orioe, and in a smafl space, the means 
tif feeding easily. 

The worms must be fed regularly four times a4a^^ itofi mmuimiff' 
«d as never to give tine >whibie quantity at giioe, as stated abi»ve^ be- 
canse, after the distrifaiilion of e«ch messd, it is better to observe if 
«ome food should not be added in difierent spots, ft is somctinMB 
good to give them a little Ibod at intermediate times, as wiH be awem 
h«i*eilfter. ; , 

The quantity of food fixed;, which will be again spedfied, is t&at 
Accessary for tlte whole iday. In about an hour and a balfy ^silk- 
worm devours its portion of the koures, and then remains iawe or Ie« 
•quut. 

Wiienever the ^oo^ is given, care should be taken to sppewA 9ind 
widen tiMr atmalt ^qoares by degreeiiB. if «ny of the xhoj^d leitf 
should be iscatteml, it may be swtept witii a small broom itito its place 
i^in. 

Second di^,-4w0n ihU day^ -about .sis: poamb will be needed, ofaep- 
ped vtrj mtsilL This Will suffice fisrthe feur Tqpnha* roods, the 4m 
of which should be the jeast, iiK^reasing tli^n as tfaey proceed^ as w^as 
4one in !the meiais of the first 4ay« 

♦It would seem to be unh^cesKuyto chop the very youn^ lejives, so Mpeatcdly in^irt- 
'ed on by Dbndole. Wheit a v^hole y^uttgleaf is f face Jon worms fetentlyliatehed, 
tb*y eat ihrwA thoiatddlo ^it» 4pd Mpebdito ^he uppe?iwfface, on which th^ o«i- 
tinttte tofccd, until the wjjoj/s leaf Is <jonsumed», A^r^qiie days, th^ prefer to es* tl^ ^ 
e^es of the leaves^ injury might even ensue ifcom the quantity of moisture^ which ' 
Wie young insects would mOfibe fromthe bruised e^estjf tke younff and chopped leaves : 
<3«hWator« most msjbe oompairadve tejgpeiDiments t© deter mme the pioint Whtn the 
leaves have att|unedsoii»e.$i29, the^ .the phiopping of thein^if in^spensablv jrequi^i^. 
For asmi^] quantity, the seimciPCulJM'dopblechoppipffknife^cQmniendedby^lftn4pl<?» 
and llguted m plate ^ fig. 3d,.answeft well. .Uiw»n a Isrge scale, a straw.cuttit»gbc)x 
may beised. In both easet^ the l^ves should b^'lsteplii'ery dwtfp, topr^Vettt the bniJi. 
i|«^of the^ka^s. tt w iit^drtam ^ mwai*, «blit ^be.lei ira must not.ba=4ut uirtii^ the 
moment they are wanted : nor must any leaves be given which are covered with a sub- 
stance like mannt. 

9 ' '" 
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The worm now begins to chance in ilppearance ; it no longer looks 
80 dingjTy or so bristled ; the head enlarges, and whitens considerably. 

Third day.— This day twelve pounds of soft leaves, chopped very 
small, will be required for the four meals; the worms will now feed 
with avidity, and nearly the two-thirds of the sheets of paper should 
be engrossed by them. 

To satisfy the increased hunger of the insects, they should be given 
a pound and a half of leaves, slightly scattered over them ; should 
they devour it quickly, in an hour they should have an intermediate 
feeding, about half the quantity of the first meal, scattering the leaf 
yery sparingly over them. This day the head of the silk-worm is 
much whiter ; the insects have perceptibly grown larger ; scarcely 
any hairiness can be perceived on them with the naked eye. The 
skin is of a sort of hazel color. When seen through a magnifying 
glass, their surfaces look shining, and their heads are of a silvery 
bright appearance, like mother-of-pearl, and )*ather transparent 

Fourth day.— This day six pounds twelve ounces of chopped leaves 
should be given : for the quantity, should be diininished as the appe- 
tite decreases ; the first meal should be of about two pounds four 
ounces, and the other meals should decrease in proportion as the quan- 
tity of leaves given before, appears not to have bieen thoroughly eaten. 

The cultivator must regqlate the intermediate meals upon the ap- 
parent appetite of the silk-worms, taking the'food for them from the 
quantity of leaves allotted for the whole consumption of the day. 
The space on the sheets of paper, must visibly get covered with the 
worms. It is important, in this first age, to give tlie worms a plenty 
of room, by gently separating and spreading them, to avoids as much 
as possible, their sleeping in hei^ together. The constant care of 
enlarging the squares by degrees, when the worms are fed, will gradu- 
ally lead them to stretch out aathey grow, and prevent their getting 
into heaps, which is very injurious to their constitution, health, and to 
that equality of size which it is so desirable to maintain among them. 

At the beginning of this day^ many of the silk-worms begin shaking 
their heads> which indicates tiiat they feel overloaded by their cover- 
ing, or skins. Some of them eat little, but keep their beads reared 
up; with a magnifying glass it may be seen that their heads are in- 
creased much, and grown very shining. The whole body of the in- 
sect seems transparent, and those that are near their tin^e of moulting, 
when seen against the light, are of a yellow livid tinge : towards the 
close of thisday^ the greatest number of the silk- worms appear torpid, 
and cat no more. As a general rule, it is proper here to apprize the 
cultivator, that, during the time of moulting, the worms must not be 
disturbed : for the process et changing their skins will thereby be in- 
terrupted. •*The hurdles should be cleaned before and after every 
moulting, until the fourth age, once during that age, before and after 
the fourth or last moultingy and every two days during the fifth age.* 

Fifth day.— ^This day one pound and a-half of young leaves, ch<q>- 

*Nyiten, p. 105. Rechercbes ftur lea Maladies des yen a Soit, p. 105— Paris» 1808. 

Digitized by VjOOQIC 



[Doc, No. 15S.] 67 

))ed stnallf will be about sufficient They should be scattered very 
lightly several times in the day on the sheets of paper, ^here there 
appears stilt to be worms feeding. Should the worms have 1^ off 
feeidingy it would be unnecessary to distribute any further quantity* 
What has been said as to the differmt variations of quantity required 
by the silk-worms of this age, is applicable to all the other ages. Eco- 
nomy and regularity in the distribution of the leaves cannot be too 
much urged* 

Towards the end of this day the worms su*e torpid ; a few b^in to 
revive. 

AftCT the first moulting, the silk-worm is of a dark ash color, show- 
ing a very distinct veriQicular motion. The rings that compose ito 
body, stretch and shrink more freely than heretofore. 

It must here be repeated^ tiiat it is of the utmost import that the 
food should now be choppc^d very finely, first with a knife, and then 
with the double-bladed hashing tool. 

When the weather adinits of it, the leaves should be gathered several 
hours before the meal is given ; they last very wdl a day, and more, if 
kept in a damp cool place, where there is no draught of air. It is al- 
w<ays desirable the leaf should have lost its first sharpness, and not 
be given to the worms till sbt or eight hours after it has been gathered. 

A general view of this paragraph will now be. exhibited, and a 
few observations added, tiiat appear to be useful. 

The first age of the silk- worm, reared in the temperature indicated, 
te almost always accomplished in five days, exclusive of the two days 
^mploybd in their coming forth, and being removed and distributed. 
In tbia first stage, the silk>>worm8 proceeding from five ounces of eig^s, 
have consumed thirty pounds of |^ked leaves, chopped small; in mi* 
ing four pounds and a half, the refuse picked off the leaves, the 
weight will make thirty-four and a half pounds of mulberry leaves, w 
about seven pounds of leaves from the tree, to eaclh ounce of silk-wqrms. 

To complete the exactness of these observations, we must add twot 
other alterations, to which the silk-worms are sulyect before their 
.moulting. 

t. We have seen that to form an oiince of silk-worms just hatched, 
it requires^ 54,626 worms. * After the first moulting, 3,840 are suffi- 
cient to make up that weight Thus the ^silk-worm has increased, in 
about six days, foarteen times its own weight 

2. Before the above six days, the sUk^worm was about a line* in 
lengthy and idfter those days it is about foi^r lines long. 

In the first age, the air of the laboratory should only be renewed 
by opening tiie doors. The necessary degree of temperature muat \m 
maintained by the stove and wood fires in the fire places ; an we shall 
show hereafter. Nothing further is necessary for the thriving of the 
ivorms, and their healthy continuance. 

* A line 18 the twelfth part of an indi. 
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fi. S&coKD Aom* 

NMTlf i0Vent)r'>tfare» feel fout- inchet aqoare of the tabl6 or wicker 
tnjriy tfn immM fiNT ths nccotnmodatiioa of the "worms proceeding 
tmm ftvd tMlcis of eggSy tinUl Um ihcoomplishitteiit of tlieir iecotid 
cm^S^ ^ arndting. The temperature to lieep (he worms in during 
tlwir eecaod agey should be 75** 4nd 75** as before said. The insecti 
should not be lifted from their litter until they are nearly all rerived^ 
The MNiner of removing them wiH be shortly explained. There is 
no harm in waiting till they are ail well awake and stirring ; eten 
siMirtd it be for tweiMy or thirty hours, from the time when Ibe few 
ftwt iM^an to iwire. 

When a great immber of worms issue from the sheets of paper where 
they were ^aoed, it is a sign that they should be removed from their 
litter } aad by remeving them k little sooner^ the others will soon re- 
vive also. 

We have said^ already^ that, during the first age^ most cultivati^rs 
dtetr^r the lives abd the health of a vast number of worms^ hj 
not aiteading to them soffloieBtly. This iaequality, and the evils re« 
sidting from U, are caused^ isi By not having placed the silk^wornaa 
i» a space propartioaed to their growth, in the course of their first 
agey which had allowed of sone haviag f^d well, while others could 
not feed; of some remaining »nder the Utter^ others uponat, which 
laMer had the benefit of free airy instead of a close tnepfaiticat atmi>s- 
pben; »m€ began to fidl isto their torpid slumber sooner than 
oflMB^ awi^ beng ander tho leave% have moulted the last ; othens^ in 
stoiMy beeaM to^M late^ a»A revived first, because they w«re upon 
ibb eurlsce of the loaves, imloilded and unomresaed^ 

dd< By not havk^ j^ed the sheets of silk^worms hatched the first 
day^ in the coolest parts of the laboratory^ 

9d« By not having placed the latest hatched worms in the hottest 
part of the laboratory^ 

4th, and iifally^ by not having given the last hatched siik^worma 
intermediate meals, to bring on their growth a little faster. It fol-^ 
Icrwe fi^om ttis want of attention, that, when the silk worms should 
pMS from their first casting, or metdting, to the second, some worms 
af« torpid, some are revivtng and beginning to feed, and some have 
not yet fallen into the torpor wUcb is to precede their change ; and 
thus; on one wicker hordle ttay wo «iee silk-worms of au si;»es, 
which is most tre n bles o nie, to say to more ; there is, besides^ a great 
lAttaee of tke smaller worms peririring ia ti|dr progress. All these 
iMsee WiH be avoided by strictly fiiHewing the rules given« 

Fmt dmji of iht $ecimd age.-^ 

<Sixth of the reanng of the silk worm.) 

For this day will Ibe needed nine pounds of young tender shoots, 
and nine pounds of mulberry-leaves, well picked, and chopped small. 

The space of seventy-three feet four inches square, of tables, or 
hurdles, required &r the second age of the silk* worms proceeding from 
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five ouBcm of ^ggSy sbottid be duly pvepac^d ; and when neerl>^ all 
the weras are roused, and begin moving their heads, and rearing uy^ 
as if they sought somethingt those at the edge of the paper having ^ 
ready left the litter on whid^ they had lain, preparation shpuld be 
made to remove themt that t^e sheets of paper may he cleansed. Irhei 
worms should be removed from those sheets of paper first, where they 
are perceived to be most revived and stirring. Small twigs pf the 
young shoots of the mulberry-tree, with six or eight leaves on them^ 
should be put over tiie siK- worms ; these boughs should be placed so, 
that, when spread out^ there may he an inch or two between them. 
When one of the sheets oi paper is chna covered with silk-worms^ 
another is began, and so on, till all are competed.* This muslj he 
d<me speedily. There should be some boughs left, which will be 
wanteds These boughs will gradually be entirely and tbiokly cever*^ 
ed with worms. These small portable trays should be ready, upon 
which the boughs covered with worms must be put quickly, when 
taken off the sheets of paper^ 

Instead of forming small squares^ as was done for disposing of the 
new batched wormsy long strips^ should be laid down the middle of 
the wicker hurdles, prepared so^ tliftt, by widening them on each sidey 
when mrived at the consumamtionof the second age» the whole space 
of seventy 4hree feet fio^ur Inches of the hurd> should be entirely go* 
vered by the silk- worms. 

The use of the small portable trays is beneficial. They carry and 
]|^ace, with ease, the smalt houghs loaded with silk-worms, and, by 
inclining them obliquely upon the bi^rdler slip off the boughs gently 
into the strips allotted for them; being qareful, lightly with the hands, 
1o move those that may not be properly jplaced, filling the vacant spots 
with them, so as to render the distribution regular. 

Hits operation concluded, some worms will be found to have re- 
nmined upon the litter ; with fresh bouglis, these may be removed as 
the others were, and distributed upon tlie hurdles ; should any after 
this remain torpid in the litter, they may be cast away. It is oh- 
s^rvable, that tfie silk-worms like the tender boughs so much, that 
they are found heaped upon them, even when they have entirely eaten 
the leaves off, and never leave them to retprn to the litter below. 

An hour or two after the worms have been placed upon the hurdles, 
they should be given a meat of three pounds of leaves chopped small. 

nben the boughs are stripped of the leaves 1^ the wormsf, there will 
be bare spaces in the papcpv and tkebeugiw swarming with worms^ 
To remedy Ais, the leaves should be gently laid on those bare places, 
and tiie worms stretching upon tljfim'^i^ equally qiread and fill the 
strips. The. space occupied bf {he worms should bo widened a little 
wbin tk^ are first fed. ft shoold be remembered to sweep up with a 
amidl brporn^ the leaves that may be scattered. 

In the remainder of this day the silk^worms should have, in two 
meals, the remaining six ponnds of chopped leaves, with an interval 
of six hours betweeneach, or according to the boors of the day which 
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When theBiIk-Woriiis have been removed to the dean liurdleSi those 
they have left should be thoroughly cleaned, the sheets of paper 
cleansed and rolled up^ and taken out of the laboratory. 

From the first day of tlie rearing of silk-worms, until the first 
moulting, they consumed thirty pounds of leaves. 

Second day of the second age. 

(Seventh of the rearing of the ulk wonn.) 

This day will be required about thirty pounds of chopped leaves ; 
this quantity, divided into four portions, should be g^ven at intervals 
of six hours, thtf two first meals less plentiful than the two remaining: 
It is very necessai*y gradually to widen on both sides the strips in 
which the worms are distributed, thatyfat the close of the day, two-- 
thirds of the allotted space should be covered. 

The body of the worm now acquires a clear hue, the head enlarges 
and becomes whiter. Should some places be thinly covered witii 
worms, by placing small boughs where the worms lie thick, they will 
fasten on them, and may then be removed to fill up the places which 
were not sufficiently covered ; the equality of the worms being very 
desirable, it should be constantly attended to, and those meansi prac- 
tised which have been stated through all the moul tings, and whenever 
circumstances require them. 

Third datf of the $etond age. 

(Eightii of the rearin|^ of the aSk worm.) 

This day thirty-three pounds of chopped leaves, well picked, will 
be necessary, and this time the two first meals should be the largest* 
The leaves should he distributed in proportion as they are wanted, 
and with attention, because the voracity of the silk-worm abates 
towards evening ; and many worms show, hy rearing their heads, 
and not eating, that they ai^e approaching the period of torpor, and 
some already are become torpid. The strips should Continue to be 
Avidened, so that at least four-fiftlis of the hurdle should be covered. 

Fourth day of the second age. 
(Ninth of the r<earing of the 9ilk worm.) 

This day only nine, pounds of picked leaves, chofi^d small, will be 
required. The silk- worms sink into torpor, and the next day they 
will have cast theirskins; and will be roused, andthiis wilHhe second 
age be accomplished. If, between the moultings, any worms should 
appear sick, and cease to eat, they most be removed to another room 
where the air is pure, and a little warmer than that they have left, 
put on clean paper, and some fresh leaves chopped fine given to them. 

The alterations which the silk-worm undergoes, besides that of ^he 
Bioulting in the second a^ are as follows : 

Their colof becomes of a light ^ray ; the hair is hardly to be per- 
ceived by the naked eye, and becomes shorter ; the muzzle, wliich, 
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in the first age^ was very black, hard^ and scaly, became innnediatelj, 
upon moulting, white and soft, but afterwards again grew blacic, 
shining, and shellj, as before. As the insect grows older, at each 
moulting its muzzle hardens, because it needs to saw and bite larger 
and older leaves. 

There appear now two curved lines, opposite each other, upon the 
silk-worm's back. 

The length of the silk- worms, in the first age, was rather less than 
four lines ; in the second age, of rather more than six lines. 

In four days it has increased its average weight four fold : wbea 
issuing from the first moulting, 3,240 silk-worms formed one ounce : 
at this period, 610 will form this weight. 

Ab the insect grows, it breathes more freely, its excrements are 
more plentiful, which, as the number of hurdles also increase in the 
laboratory^ makes it necessary that the interior air should be more 
renovated ; and to effect this, the ventilator in tiiefloor, and the 
aperture made in tlie door, siiould be opened. 

Should there be no wind, and the external air be cold, the ventila- 
tor may be left open until the thermometer has lost a degree, or, in* 
deed, two complete degrees. Then all should be closed ; the tempe* 
rature again rises, and thus has the interior air been thoroughly re- 
newed and purified, f 

Third Aqe. 

First day of the third age. 
(Tenth day of the rearing; of the sUk-wOTm*) 

In this first day, 15 pounds of the small shoots will be necessary, 
and equally as much of the picked leaves, chopped rather l^s than 
hitherto ;Naiid^ at the close of the age, may he still moi*e hoarsely 
chopped. 

The temperature of the apartment, during this third age^ should be 
from ri° to 7S^ The worms that have accomplished the second age, 
should not be removed from the wicker hurdles, until tiiey are all 
nearly roused. Part will rouse the ninth day ; part the tenth. There 
would be no harm if those first revived should wait twenty-fourbours, 
till the rest are all roused. ' 

It is very easy to know the wornni that aro revived in tliis age : 
tiiey issue from their old skin with so different an a*?pect, that any 
body may distinguish thepi without the aid of description. A never 
failing sign that the silk- worms are roused, is an undulating ^lotioti 
they make with their head, when horizontally blown upion. The im- 
pression of the air thus forcibly blowh over them^ is disagreeable and 
painful to them, when they have newly cast their skins ; but gentle 

t Great care must be tak^n in picking and sorting the leaves for the worms of the 
first ages, such s^ t>icking off all the twigs and stalks of the leaves, and to clear them,, 
as much as possible, from all useless parts. This operation is most essential in the 
two .first ag«s. The sorting tmA pieldng is of importance, inasmuch as it enables 
us to put 15 or 20 per cent, less substance upon the trays, or framts, than would otl^r- 
wise be done, and which the worms do not eat. 
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motioti of the air tbrougii Hie lftbora£toi7 is pkiisant io thtm, and does 
them goody provided the renewed air is not cdMer than their usual 
attnesphepe. 

Tbej should be removed in the samt order and manner as in ttietr 
former age. 

ITbe space of 174 feet, allotted to the third age^ should be disposed 
in a strip down the centre of the wicker hurdle^ and of nearly ha3f 
the width oftheliiirdiey 60 as to leave rather more than a quarter's 
width down each side of the strip. When the^pace is well ascertahred 
which the silk-worms are to occupy in their different ages, there is 
nothing more useful, and more economical^ than to removse, cleanse, 
and place them in the manner described. Once placed upon their 
wicker hurdles, they are no more to be toudied until their moulting 
jaaccomjdisfaed. They feed weH without iifterfering with one ano- 
ther, and without requiring to liave the intervals on the sheets of pa- 
per cleaned. Their litter does not become mouldy, unless there 
should be a very unusual and continued dampness of weather. 

The fifteen pounds of young shoots afford the silk- worm its first 
meal, as in the preceding age. When they have eaten the 1eave4i 
upon the slioots, they should have a second meal oi about seven 
pounds and a half of the leaves— carefuHy filling with leaves the 
space between the shoots, to equalize the distribution of the wornra 
upon the strips. 

It must be unceasingly r^at6d, to ensure the silk- worms con- 
tinning of an equal size, the caltivator must ^riways watch those per- 
sons who distribute the food, that it may be perfectly even, and all 
the worms enabled to partake of it. A' waste of leaves is not only a 
real loss, but also is Apt, by thickening thelitler hi heaps, to fermoit, 
and thereby cause diseaae. 

Tiie worms should have their last taml this day, «f seven pounds 
and a half of leaves, which completes the feeding of the day. 

Should t\ye removal of the litter be late in the day, so 'ttiat^e silk- 
worms could not be given tbe three meals, that portion of the leaves 
may \^ added to those of the fidlowing day. Two active, handy per- 
sons, should take but one hour to renwrve and diBtribuile the worms 
upon 374 fiaet of hurdles. 

As fast as the worms are lifted off, the litter shoukl be carried out 
of the labona^ory, rolled iq) in the sheets of paper. Wlicn token out, 
the littler should be eixamined, in case any of the torpid worms may 
be remaining in it ; and if lliists done in any place slieke^ed ft>om 
rain and wind, far from injuriqg the womm, it win tend to rouse them 
sooner than they would have roused in the labors^ory, to which they 
must be taken b^ck, by ofibrin^ them young shoots,, to whidh they 
will fasten, ai^d thus be carried aafely. 

The latest worms should be placed apart, as their next moulting 
will be a day later also ; or, should it be desired tolifiqg them oa 
eqqally with the others, by giving tbe40 rather |uoreispw3e betw^ea 
them on the iHirdl^, aiad puttiag tbetti in ^ hottest part of the tabo- 
ratory, this may Iwtmmaged. 
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Now, as the worm9 begin to eat more, it is useful to enudoj a 
square basket, with which twice the work may be done in feeding the 
worms, compared to the usual method of holding the shoots and leaves 
in an apron, and feeding the worms with one hand only. By means 
of this basket, which may be suspended with a hook, and slide in a 
groove along the edgeof the wicker trays, the feieder may arrange and 
distribute the food with both bands, and thus feed two trays of worma 
at once, by standing on high steps or ladders. 

After two or three meals this day, there is a very sensible change 
in the silk worms. They are much larger, ttieir muzzle is erown 
longer, and their c(dor clearer. 

Second day of the third age. 
(Eleventh of the rearing of the silk-wona.) 

This day 90 pounds of picked leaves, chopped, will be needed. 
The two first meals the least copious, because, towards the dose of 
the day, the silk-worms grow vo)*aciously hungry. 

The strips should be widened whenever they are fed, to allow them 
room. 

Third day of the third age* 
(Twelfth of the rearing of the siUc-wonn. ) 

This day there should be given 97 pounds of picked leaves, chop, 
ped, divided into four me^ls— the two first meals the most plentifid. 
Towards evening the hunger of the silk-worit* decreases ; conse- 
quently, the last should be the least meal. 

This day the silk worms grow fast, their skins whiten, the bodies 
are nearly transparent, and the fc^ds are longer. If a hurdle of 
worms is seen against the lights before they are fed, they seem of the 
color of whitish amber, a^d appear powdery. The contortions they 
begin to make with thei^ heads, show that their change approaches. 

Fourth day of the third age. 

^f hirteenth of the rearing of the SiUc-wonn.) 

This day ab^ut fifty-two pounds and a half of chopped leaves will 
be sufficient The decrease of food is consequent upon the diminution 
of appetite already mentioned ; many of the worms are already torpid. 

They should have four meals, the largest first ; and the last, the 
least meal. Those only that seem to retjuire it, should be fed. 

Should a great number of silk worms on one table be torpid, while 
others continue to require food, these should be given a slight meal, 
without waiting for the stated hour of their feeding, to satisfy them, 
tl^at they raiiy sink into torpor quickly. 

Fifth day of the third age. 
(Fourteenth of the rearing of the nlk-worm.) 

This day twenty-seven pounds of picked leaves, chopped, wiU be 
about the quantity ; if it is not enough, more may be addc^ ; if loo 
much, less given. ^ 
10 
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These two last days, the silk^worms begin to cast aboat some silk 
down. 

The insect seeks free space to slumber in, dry and solitary spots, 
rearing its head upwiirds, which is known by finding it on tte edges 
of the paper, where any stalks stick up, upon which it retires. AU 
of them not being able thus to separate from each other, are obliged to 
remain upon their litter, but testify uneasiness by rearing up their 
heads. 

When on the point of sinking into torpor, they completely void all 
excremental matter, and there remains in their intestinal tube, a yel- 
low lymph alone, rather transparent, and which supplies almost all 
the animal fluid in them. This is that, which, before the surface of 
the skin they are about to cast, becomes wrinkled and dry, causes 
them to appear of a yellowish white color, like amber, and semi-trans- 
parent 

When the worms prepare for the third, and even the fourth moult- 
ings^ the air of the apartment should be gently agitated, but the tem- 
perature should not be much varied. This may be done by opening 
the ventilators in the ceiling, and those in the floo^. 

Sixth day of the third age. 
(Fifteenth of the reaHng^ of the silk-wonn.) 

On this day thQ-«i]k-worms begin to rouse, and thus accomplish the 
third age. ^^^ 

The general view of this ^e presents the following result : In six 
days the silk- worm goes throug^its third age. In this age, those 
worms proceeding from five ounceiM^f eggs, have consumed nearly 
300 pounds of leaves and young shoots. \ 

The muzzle of the silk-worm during tbe\nrd age, has maintained 
a reddish ash color, and is no longer shining a^ black, as it appears 
in the two first ages, but it is lengthei:ied and mbi^ prominent. The 
head and body are much enlarged since the castin^f the skin, even 
before they have eaten at all : proving that they wer^straightened in 
the skin they have cast, and being now unconfined, th^ air alone has 
expanded their bulk. This growth, which is considert^ble, is more 
visible in this age than in the preceding. \ 

When this age is completed, the body of the silk-worm^ is more 
wrinkled, particularly about the head; they are of a yellowish white, 
or rather fawn color; and, to the naked eye, they have no appearance 
of hairiness. In this third age, we first hear, when the worms are fed, 
a little hissing noise, similar to that of green wood burning. This 
noise does not proceed from the action of the jaws, but from the mo- 
tion of the feet, which they are continually moving : this noise is such, 
that. In a large laboratory, it sounds like a soft shower of rain ; by 
degrees, when the worms fasten to their food, the noise ceaaies. The 
average length of the silk-worms, which was six lines after flie second 
moulting, is become, in less than seven days, above twelve lines. The 
weight of the insect has increased four^fold in the same period. 
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It ha^been sufficient, during this age, to open the ventilator, the 
3oor, and even the windows, when the weather was still and fine, so ^ 
as to lower the temperature by a degree only. In damp, close days, 
a small wood fire, in the fire place, renews the air, by drawing a cur- 
rent, without injuring the interior atmosphere. During this age, it 
never happened that the exterior temperature, although higher than 
the interior, went beyond the prescribed limits. 

4. ReABHTG or THB SIXK-WORM IN TOB FOITBTH AGB. 

In this age, the worms proceeding from five ounces of eggs, should 
occupy a space of about 412 feet square; the temperature should be 
from 68*^ to 7V. In this fourth age, as in the fifth, there will proba- 
bly be days in which it will not be possible to maintain the tempera- 
ture of 71% because of the heat of tlie weather, as the season advances ; 
and, in spite of artificial means, it may very probably rise to 7S^ op 
upwards. 

This augmentation of temperature does no harm. It is supcient 
that the circulation of air be not interrupted. The monc^P^^ P^- 
ceived that the exterior atmosphere begins to ^^^^^^^"^^^^^ J7' ^ 
ventilators should be opened, as well as all app"*'^ ®" J°J ^*^® ®^- 
posed to the sun. In the space of two hpiv<8ome of my laboratories 
have been observed to rise from n>w^O°. AH the apertures were 
then opened, and the air hein^-^nant, some faggot wood was burnt 
in the fire place, to estaU^-^^^completc current of air, and thus change 
the air of all the pp^^tfT thoroughly. If, instead of thus acting when 
thebeatof the^^^^^ ceases suddenly, (which augments tlie fermenta* 
tion of t>«<rtTOr) we should exclude the exterior air from the labora- 
tor^^e may chance to lose whole broods of silk-worms ; because, as 
^ey grow, the mass of leaves and litter increasing, the dampness pro- 
ceeding from it will more quickly produce fermentation, the heat 
would also augment, and the air would soon be not only moist, but 
pestilential. «, , , j. 

As before said, the silk-worms should not be lifted off the hurdles, 
after they have completed their third age, until they are nearly all 
well roused ; because, should the first roused have to wait a day and 
a half, it will not hurt them. Those early roused should be put in the 
coolest part of the apartment, and the late roused worms in the warm- 
est part. If this should be troublesome, it may suffice to give the latest 
roused worms more space, by keeping them farther asunder, and they 
will soon come up to the others. It is easy to tell, by the thermome- 
ters, which parts are constantly the hottest, and this knowlwJge will 
serve to render all thesilk-worms even-sized. All this care is in^'^P®"- 
sable, if the worms are required to draw their silk equally, an«l> at the 
same period, particulariy as there accrue great evih whe» someol the 
silk-worms rise too much above the others. It is after <*© third moult- 
ing that the silk-worms should be moved into the Ijwge laboratory, m 
which they are to remain until the end. The spiK^e of this large labo- 
ratopy should contain at least 917 feet squaw of wickfp huraies pr la- 
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bles. Experience constantly demonstrates the advantage of having^ 
bnildings proportionate to what is required of them, as much on ac- 
count ot economj of fuel, if the season w«re cold, as tiie convenience of 
attendance. There would certainly be no great objection should tiiere 
be two or three small contii^uous buildiogs, insteaa of one large labo- 
ratory, so that they aflRoroed an equal space. The only advantage 
that would thus be lost, would be tfie great facility enjoyed in a spa- 
cious building, of establishing and maintaining constant and regular 
currents of air. It must here be repeated how advantageous to the 
art of rearing silk-worms is the practice of distributing them in 
regular str^ and squares, which should be extended and widened^ 
and gradually filled with these insects, as they accomplish their various 



£d. Because tiie teaf distributed upon evenly proportioned spaces^ 
is exitirely eaten before it is withered and spoilt. 

Sd. Because, by this praoticoi the worms can feed witli facility, 
move with ease, and breathe more freely ; all decisive advantages for 
these insects. 

We muot forego these advantages when the worms lie too thick. 
In that condith*.^ they cover the surface so closely, that liie leaves on 
which they lie are wi^^d^ ^ they cannot possibly eat tliem ; while, on 
the contrary, when they n*ir^ ^ plenty of room, they seek, in moving, 
every atom of the leaf, and eat it ^^ Besides, when straightened, the 
acfi<m of their breathing tubes ishmn^ and confined by the pres- 
sure, either superior or lateral, of one worfc ^^^ainst the other ; whilst, 
when iri'fklt space, the action of their respirator^ %m^ans is free, which 
omteriflllly contributes to their health. 

First day of the fourth age. 
(l^teenth of the rcaring^of the sine-worm.) 

On this day Q7i pounds of the young shoots will be needed, and 60 
pounds of picked leaves coarsely chop^ with a large blade. 

When the moment of removing the worms fhmi the hurdles comes, 
one or two hurdles only at a time should be covered over with young 
riioots. These shoots, loaded with worms, are afterwards put upon 
portable trays and removed, as in the first moultings. Should there 
not be a sufficiency of small boughs, branches of 15 or 20 leaves 
tied together by th,e litalks, will imswer the purpose. The stiflTer 
these leaves the better they remove the worms, and with less in- 
convenience are they carried. This removal must be performed by 
two <^ thaw persons ; one ta fill the portable trays, or two to carry 
them, antt^ne who will gently remove the silk-worms fh>tti tliese trays, 
npoii the huHks in the space allotted for them; In this manner, it 
can be executelk^th eas^ and promptitude. The strips into wbich 
are arranged the >i)k-w(H'ms upon the hurdles, should occupy about 
half the space of tiieftkv 

It htm been mentioned that the wormfe that are ta occupy 174 feet of 
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hurdles must be placed in the loiddle of a space of about 412 feet % 
inches square.'ii' 

When all the silk-worms that are revived, have been successively 
removed, there remain still some upon the 174 feet of hurdle, torpid, 
that have not the strength to climb upon the shoots or branches of 
leaves. 

The early roused worms being removed into the great laboratory, 
if they have eaten all the leaves on the young shoots, and leaves that 
served to carry them, and they remain without food ; they should then 
be given thirty pounds of leaves, chopped a little ; with these, the in- 
tervals between the young shoots must be filled ; and the strips form- ' 
ed into regular order, by sweeping into their place any boughs or 
leaves that are scattered irregularly. 

After this second meal, those worms that were heaped together will 
be seen stretching put evenly. The other thirty pounds of leaves 
should not be given until the second meal has been consumed; and, 
should the yoUng shoots and leaves not be required, they may be given 
the next day. 

Although it is not a general cnstom to chop or cut the leaves for 
silk«worms, in this fourth ago, it has been found very beneficial to 
give it to them, coarsely cut up ; fresh leaves, slightly cut up, by ex- 
haling a stronger smell, stimulate their hanger, and the cut edges are 
more easy to bite. 

The late roused silk- Worms should be placed on hurdles, distinct 
from the earliest worms. 

At the end of this day, the worms begin to show some vigor ; they 
move quickly to the leaves ; they grow perceptibly, lose their ugly 
colors, become slightly white, and assume more decided animal action. 

When all the silk-worms are taken out of the small laboratory, the 
hurdles from which they have been removed should be well cleaned. 
This should be done quickly, if any of the silk-worms are to be put 
into the small laboratory agaiti for the convenience of space.' 

Second day of (he fourth age. 
(Seventeenth of the rearing of the silk-worm.) 
For this day will be wanted 165 pounds of sorted leaves, slightly 
cut up. The two first meals should be the lightest, and the last ipost 
copious. 
The worms grow fast, and their skins continue to whiten. 
In giving the meals, the^ space occupied by the worms should, be 
widened. 

Uiird day of the fourth age. 
(Eighteenth of the rearing of the silk-worm.) 
For this day will be needed 225 pounds of sorted leaves, a little 
cut. The two first meals ought to be the most plentiful ; the, last meal 
to he of about 75 pounds. 

* It is impopianik here agam to caution the cultivate agidnst giving Ae worms branch- 
es or twigs with the fhiit on thenh If the worms eatthe frui^ they will become sick, 
and besides, the litter is greatly increased by not picking the leavw daan. 
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Fourth day of the fourth age. 
(Nineteenth of the rearing of the silk-wonn.) 

This day the distribution of the cut leaves should be 255 pounds ; 
the three irst meals of about 75 pounds each ; the fourth of 45 pounds 
only. The worms still get whiter^ and, at this time^ are more than 
an inch and a half long. 

Fifth day of the fourth age. 
(Twratieth of the rearing of the silk-^wonn.) 

No more than 128 pounds of picked leaves will be needed this day ; 
because the silk*worm's hunger diminishes much. The first meal should 
be the most considerable. A great number of the worms become tor- 
pid on this day. 

The leaves should only be distributed as they are wanted, and only 
on those hurdles where the worms are perceived not to be torpid, that 
they should not be wasted uselessly. The worms are this day an inch 
and three-quarter? long. 

Sixth day of the fourth age. 
(Twenty-first of the rearing of the silk-worm.) 

Thirty-five pounds of picked leaves are enough for this day. It is 
easy to find out where, and in what quantities, toe worms need feed. 

Since the preceding day, the silk-worms begin to decrease in size, 
as they have cleansed and cleared themselves of all nutritive substan- . 
ces, before they sink into their torpor. 

The greenish color of the rings of their body has disappeared, and 
their skin is quite wrinkled. 

Seventh day of the fourth age. 

(Twenty-second of the rearing of the siUc-worm.) 

The silk-worms rouse in this day and accomplish their fourth age. 
In generalizing this paragraph, let us suggest the following observa- 
tions :* 

In about seven days, the worms have accomplished their fourth 
moulting, and cast their skins. . 

They have consumed, in that period, £07 pounds of , leaves for each 
ounce of eggs. 

In the seven days of the fourth age, the worms which were about' 
one inch long, have grown half an inch in length. In this age, their 
weight is augmented four-fold. 

• Mr. Stephenson directs, that "as soon as several oi the worms have passed 
their fourth mouldng, all those which rouse during the two first daysy should be put 
on one hurdle ; those of the next two days, on another ; that each parcel may be car- 
ried on as equally as possible. This remark may be useful to those who depend upon 
the precarious temperature of the sjar, and do not use a stove. According to the sys- 
tem of Dandolo, the whole period wiU only occupy two days. 
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After fhe third moulting, 144 insects weighed one ounce ; it now re- 
quires only 35 to make up the ounce. 

After this moulting they are of a darker color : greyish, with a red 
cast. 

During this age, sbarings of wood should b6 burnt in the fire places 
three or four times a day ; dry straw will answer the purpose also, 
as this is done to renew and lighten the air of the room, without par- 
ticularly heating it ; should it be necessary to heat the laboratory, 
that should be done either with the store, or by burning large wood in 
the fire places. 

When straw or shavings are burnt, the ventilator should be opened 
for the circulation of the air. If the exterior temperature be not cold, 
and the weather calm, the doors and windows may also be opened ; 
when the interior temperature by these means is lowered half a de- 
gree, the windows and doors should again he closed, leaving the ven- 
tilators open, and the temperature will rise again. Those who have 
Venetian blinds to the windows, should open the windows to allow the 
air to enter. Persons who attend silk-worms should breathe as freely 
in the great laboratory, as in the open air ; they should feel no differ- 
ence but that in the beat of the interior temperature, and the latter 
in temperature, not in the closeness. Therefore, should the air 
appear heavy, the fire of straw or shavings ought to be lighted, to re- 
new the air, which is done in a moment. In the laboratories de- 
scribed, the interior air is more pleasant than the exterior air, from 
the delightful smell of the mulberry leaves. 

In proceeding in the manner detailed, the silk worms will breathe 
continually a pure and dry atmosphere, which makes them most 
healthy. 



CHAPTER IX. 

or THE KEASinrO OF THE SIXK WORMS IN THE FIB8T PERIOD OF 
THE FIFTH AOE, OB ITNTIL THE MOMENT WHEN THET PREPARE 
TO RISE ON THE HEDGES. 

The fifth age of the silk-worm is the longest, and nfiost decisive. 
Previously, therefore, to resuming the description of the daily pro- 
gress of the silk-worms, a few practical observations will be given. 

Should the worms die in the first age, the loss is trifling, because 
expense is not prolonged, While, on the contrary, should the worms 
perish in the fifth age, the loss is considerable ; leaves having been 
consumed, labor paid for, and other expenses incurred; besides 
seeing the hopes of all that profit vanished, which had been reckoned 
upon. 

It is then very needful to know the condition of th« worms in the 
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fifth ag^> to leani how to maoage^ so as to ensiin their health and Bt^ 
against the effects of a bad atmosphere, or other evils thatassailthem. 

As the silk-worms grow in the fifth age, they are liable to three 
evils, which attack them according to their strength, and to their dis- 
tribtttion in the laboratory, and may weaken them so as to cause their 
speedy destruction. These are> 1st, the great quantity of fluid dis- 
engaged from the insect their dung, leaves and litter. 2. The damp 
hot atmosphere of the laboratory. These causes of disease, and the 
means of preventing themi shall be treated of in the chapter on the 
diseases of silk worms. 

OT THE REABIirO OF 8ILK-W0BMS UlTTIX THE APFBOACH OF THEIK 

MATUBITX. 

The worms have now approached the time when they prepare to 
rise, and when they reject the food wliich they had lately so voracious- 
ly devoured. 

First day of the fifth age. 

(Twenty-third of the rearing of the silk wonn.) 

Since thp preceding day, almost all the silk- worms must have ac- 
complished their fourth moulting, or casting of skin, and be already 
roused. 

The laboratory should have uniformly es*" oi* 69^ of heat The 
silk-worms proceeding from five ounces of eggs, until the termination 
of their fifth i^e, should occupy %\7 feet of trays, or 183 feet 5 inches 
for each ounce of eggs. 

The silk- worms proceeding from one ounce of eggs in the fifth age^ 
consume about 1,098 pounds of sorted, picked leaves, which makes 
the quantity of leaves required by the ^\q ounces to be 5,490 pounds 
weight. 

^ter the fourth moulting, the food should consist of the full grown 
leaves of the oldest trees : for the appetite of the worms is great, and 
they requii*e the strongest nourishment to strengthen them, and to pro- 
mote their growth. Their last feed should be given late at night, or 
just before going to bed, and as early as possible in the morning.'^ 
To fiacilitate their removal, branches to which the leaves are attach- 
ed, may be given. 

As soon as the branches are loaded with worms, they should be 
taken off, and put upon the little portable trays. If tbe silk- worms of 
one wicker tray are almost all roused, they will be sufficient to fill the 
space of rather more than two wicker trays ; and there should be form- 
ed a space in the middle of the two wicker trays, of about half tbe 
width of the tray. 

When five hundred and eight square feet are filled, the trays that 
are left empty should be cleaned. The hurdles must be cleaned every 
two days during the fifth age*t 

* Stephenson. 

f Nyaten, page 105. 
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If, in cleaning, any wonns'should be foundroused, by patting some 
sboots or leaves, they may be taken off, like the others ; should some 
roose after this, they may be taken up with the hand, and pot with 
the others ; but if any rem^n still in torpor, they must be cast away. 

The sh^ts of paper with the litter must be rolled up, as was done 
in the former age, and poured into the basket prepared for this* 
which is to be carried out at once. 

In observtng the litter when it is removed into a dry place, should 
some roused worms be found in it, they may be placed distinct from 
the others, in the warmest parts of the laboratory, with more space, 
that they may thrive faster, and be even with the early worms. The 
worms should cover rather more thm half the space idlotted to them. 
Of the six-persons, required to perform this task, one or two of the most 
handy and neat should be dircS:ted to lift and put the silk-worms on 
the portable trays ; two should carry them, and one should remove 
and place them on the wicker, while the others roll the papers and 
litter, clean the hurdles, and carry out the dirt 

If it is judged necessary, another person may be employed in distri- 
buting shoots to the later silk-worms, which are but just rousing, 
that all things may proceed without buysUe or confusion. 

Should it be deemed advisable to divide the operation of cleaniiig 
and removing, it may be done by cleaning only half the wicker^ in 
the morning, and the other half in the evening ; in which ca^ the 
worms whose changing is deferred to the evening, must h»fe ^nc or 
two meals given them ; yet changing them all at onc(^.-<^ it may be 
done in four hours ; when the worm is steady, is dw^ preferable. 

The ninety pounds of shoots and leaves on ^ch the silk-worms 
were removed, furnish them with an abundant ^<i««l 9 1**® ^^^^ ninety 
pounds of sorted leaves should be divided irfto two meals, which 
should be given them every six hours. ^ giving the first meal, 
straighten the lines of the strips on the hu-^les, by sweeping any strag. 
gling leaves or worms into regular order. At the third meal the 
strips should be widened a little, should there be too many worms 
in some parts, they should be t«4cn to cover the barer parts of the 
virickfii*fl 

The silk-worms appear tolerably strong this first day. 

If the exterior tcmpera*«re be mild, and little different from that of 
the laboratory, it might o« left open while cleaning, to admit, on aU 
sides, a free current ° air. Shavings must also be burned to make a 
blaze; this is parti^larly necessary, when the cold or dampness of 
the weather precludes opening all the apertures of tiie laboratory 
while cleaninr. ^n cases of cold and high winds, the wpper and lower 
ventilators mV be kept open, which wiir renew the air as much as 
the blaze; arfd in all cases, the thermometer and hygrometer must 
positively regulate all proceeding by their indications. 

U 
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Second day of the fifth age. 
(Tirealy-AHuth of the rearing of the silk-worm.) 

For ibis day will be wanted two bandred an4 seventy pounds of 
leaves^ sorted, divided into four feeds ; the first, which should be the 
least, of about fifQr-two pounds, and the last^ which U the most plen- 
tiful, of ninety-seven pounds weight. 

In distributing the food, the strips should be wid^ied gradually. 

At the close of this day the worms are muqh whiter and conudera- 
blydevdoped. 

Third day of the fipiagt. 
(Twenly-^fth of the rearing of the nlk worm.) 

This day the silk-worms will require about 420 poands of sorted 
leaves. The first feed should be of 77 pounds ; the last feed riiould 
be the largest, and of about 120 pounds weight. 

The worms continue to whiten, and many appear upwards of two 
inches long. 

They could eat, on this day, a larger quantity than specified; but 
it M thought most beneficial not to add to this quantity, that they may 
th9^ugbly digest it ; besides whieh^ this treatment strengthens their 
consHution, and makes them livelier. The strips they occupy should 
be wid^neil, whenever they are fed. ^ 

Fourth day of the Jiflh age. 
f^^-oxth of the rearing of the sUk-worm.) 

This day the silk-wd^M wUl want five hundred and forty pounds 
weight ol sorted leaves ; twfirst feed should be of one hundred and 
twenty-pounds weight, and thylast of one hundred and fifty.»^ 

The worms now are begianiJw to gi^^ voracious and stronger; 
some are two mches and a half lon^ 

F\flhdayojm^Qge. 
(Twenty-aevcnth of the rearing of iUgiik worm*) 

The worms will this day want eight hun^d and ten pounds of 
picked leaves ; the first feed of one hundred and^fty pounds, and the 
last meal of two hundred and ten pounds weight \ 

If neces8ary> the silk-worms should have some immediate food ; 
when the regular distribution of leaves is devoured ^ less than an 
hour and a half, the worms must not be suffered to {sk five hours, 
but receive some leaves in the interim; particularly if\ftre should 
have been wickers on which the worms had not been as wai fed as 
the others at first ; for although the quantity of food for tiiis day has 
been fixed, it is always necessary to be rc|;nlated by experience. 
Should the wmrms want more food, they must have it 
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In the course of the fifth nge, tke Vricker trays shoald be eleaned. 
If the litter is dry and fresh^ tiiey need not be shifted till the evening 
of this day^ or the beginning of the second day ; bat this must depend 
on circumstances, and the (Convenience of the cultivator. Care must 
be taken in distributing the last mesd on this day, oiily to feed four 
wicker trays at a time, to allow of time insimsibly to lift off (he silk 
worms, before they have finished eating the leaves given them. As 
this lime the worms are not to be removed, the wickers must be 
cleaned after another manner. Hie following is the manner of 
cleaning them :* 

The portable trs^s are put on the edges of llie wickors, and when 
the leaves are loaded with silk-worms, they are put in single layers on 
the portable trays. When several of these are fiUed, the litter, with 
or without the sheets of paper, must be carried off in square baskets, 
which ^re hung near the wicker trays ; the litter being removed^ the 
paper should be swept and cleaned with light brooms; the sheets of 
paper are laid down again^ one after anotiier, and the leaves, with the 
worms, replaced on them. This is repeated until the litter has b^ea 
entirely changed throughout Hie laboratory^ 

Upon a smdl scale, the shelves or hurdles may be cteaned by plac- 
ing a lin^ of fresh chopped leayes the whole lenglii «f the Iraiwes, 
near the worms, \rtiich will immediately attach '^enmelves thereto. 
They may then be taken up by means of the kaves and s^lks they 
cling to, and be removed to another hurdle or sAel^ whence litter they 
Imve made can be swept away, and removed fronrliie room* 

When one basket is full, it is carried ou^ and anotter substituted* 
Groat care should be taken notta^^ or bruise tiie^ wcnrms in remov- 
ing them. Six persons, at leaSt^ should be em^yad to pcnfonn inis 
cleaning of the litter expeditiously, and in their number are^iK^t in- 
cluded those nho carry the litter oat. 

The silk- worms tbat have been cleaned should be (W, and those 
that are to be cleaned liwt, may be fed belbre they jpti cleaned, that 
none of fliem may fast too long. . 

It must not be forgotten that, during thi/peri/id, as the case may 
require it, tkere should be light blazing fes burnt; the fumigating 
bottle should also be passed twice round^ *e laboratory ; the wm- • 
dows and ventilators should be opene^^ccording to the state of the 
exterior atmoqAere ; but, in all cas^> the ventilators in the cwhng 
and floor, and afl the doot« must he/^* If fte exterior dr be very 
damp, the small blazing fires in th/fii^ places may be frequently re- 
peated; and if this should vakeM temperature too much, it may 
easily be lowered by opening^ie ventilators and windows, being 
guided by the tiiwnwmeter an w€«^'»®te''- 

Smh/Mfofthe^th (^ge. 
(Twcwi^-eiglj^ of tlie retriiig of tlie rilk-wormO 

The sUk-worm^ooW {have 975 pounds of picked leaves, divided 
into five ^eeds ; tke last of which should be the most pl^;Uul. The 
silk-worms now eat most voraciously. 
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I[,aS^bKfuig distriImM the kaveg^ the quantity iq^^oars iosnffi^ 
cient upon some wickerst and it has been devoured in an hour, an in- 
termediate meal should be added. 

Knowing the quantity a£ leaves to be given in the day^ it is easy to 
distribute them either into four or five meals, as it may appear to suit 
tiie [si^- worms best If the wickers could not be all cleaned in the 
preceding day, the operation may be finished this dfty. 

Some of the worms are now three inches long, and are become 
whiter ; to the touch they present a soft velvety surface, and are strong 
and healthy. By giving more food to. the worms last removed from 
the hurdles, and by allowing them more space, they will soon equal^ 
the earlwst in size. 

Seventh iay of the fijth age. * 
(Twenty-ninth of the rtaiing of the nUc-worm. ) 

The silk-worms will require this day 900 pounds weight of well 
sorted leaves. The first meal should be the largest, and those fdilow- 
ing should diminish ; should there be any intermediate meals wanted, 
they must be given as before. 

Some worms will now be seen upwards of three inches long. The 
extremity of the insect begins to grow shining and ydlowish, which 
shows they are n^proaching to maturity. 

Some of them begin to eat with less voracity. They this day at- 
tain their largest size, and their greatest weight. On an average, 
six silk-wortns now weigh an ounce. Thus their weight has increas- 
ed five fold 4n sev^ days, since the. fourth moulting ; at which time 
thVpty-three silk-warms made an ounce. 

Eighth iay of the fifth age. 
(thirtiet)^ of the rearing of the #k-worm.) 

The silk-worma this day must have 660 pounds of well sorted leaves. 
The proportion of Wvesoiust diminish, as the appetite of the worms 
decreases much. The foot^nmst, as usual, be divided into four mess^ ; 
give them the largest mealsftpst, and gradually diminish. The first 
meal of £10 pounds of leaves. 

That the maturity of the wo^qs may be perfectly alike, some inter- 
mediate food should be given, according to necessity, to bring on 
those worms that are biackward. 

During the last days of liie n-^Hring of the ivorms, they should be 
fed with the best sort of leaves, alwarg culled from the oldest tre^. 

The silk-worms now advance towa^s maturity which may be per- 
ceived by their yellow color which ncreases from ring to ring. 
Their backs begin to shine, and the rin^ looae their dark green co- 
lor. The advance to maturity is also d^notef in some of them, by 
the diminution of their bulk in the course tf this day ; and by their 
seeking to fix liiemselves to the edge of the hufdita to avoid the sub- 
stances with which they are loaded. 
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Tfais day, and more, or less speedily^ according as t)ie aigns of ma- 
turity increase, and that the litter becomes mois^ the \idckers should 
be cleaned in Ihe manner before described, being very careful to take 
the worms gently with the leaves upon which they lie, &at they may 
not be bruised. Light fires, and fumigate with the bottle^ to purify 
the air; the ventilators, and the use of the thermometer and hygrome- 
ter are inj this change of litter more essential than on any former 
change. "^ 

Mintkdayqfthejifthage. 
( Thirty^fint of the rearing of the nUc-wfum.) 

The silk-worms this day need 495 pounds of leaves, which must 
be distributed as it may be wanted. 

Tiie yellow hue of the silk-worms grows deeper, liieir backs shine 
more, and, iq some of them, the rings assume a golden appearance. « 
The muzzle is become of a brighter red Iban it was in the beginning. 

From time to time a gcnde fire should be lighted, particularly in 
the night ; twice a day the fumigating bottle should be pas£»Dd through 
the laboratory : the ventilators should never be shut when the fire is 
lighted, nor indeed at all, that the air may be renentred entirely. 

Although the silk-Worms reared according to the methods described, 
have been exposed to every variation of seasons, and to many acci- 
dents that might have proved injurious to them, they have still been 
found to preserve their full health aAd vigor. 

tthaJB already been said, that, should it be impossible, firom die heat 
of the season, to keep the temperaAire at the degree fixed, it must be 
as nearly kept as may be possible, by using all means of cooling the 
air, and causing a frjee circulation in the laboratory. The presenta- 
tion of the proper temperatvt^ of the apartment, at this stage of the 
worm, cannot be too serTously impressed upon the cultivator. If 
sudden and great heat in the weather should take place, as often hap- 
pens at this time, serious loss may be suffered without proper precau- 
tions. The increased heat to which the worms are exposed, causes 
them to cease eating, to leave their feeding shelves, and to wander 
about the room in order to find comers and places to form their co- 
coons, before the silk 4uid has been fully elaborated or matured ; thus 
defeating, in a great measure, all the care previously bestowed upon 
them. To guard against a sudden heat in the weather, the window 
shutters must be closed while the sun is beating on them, the ventila- 
tors in the ceiling, or other parts of the room^ kept open, and, if possi- 
ble, tubs of ice should be brought into the apartment, until the ther- 
mometer shews a diminution of temperature to the proper degree. 
The windows must also be opened every evening until sunrise next 

* It m\ak be borne in nund, thtt the directions of Mr. Danddo constantly refer^ to a 
lam^labora^ory, in which wonns^ the produce of five ounces of eggs are rearing. 
When the ab of the apartment is soffidentl^ pure, and the temperature propeHy regu- 
lated by the thermometer, there wOL be no necessity for fires, unless in damp weather, 
nor fbr fimugntions. 
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mornings and wster sprinkled on Hie floor to promote evsporaiiony 
and, consemientfjr, a freshness in the air. Under .the head of the A- 
easesof silK-worms» it will be seen, that great heat in the weather at 
this stage, will even kill the worms; The effects described abover (^ 
a sudden increase of heat in the weather, which continued three days, 
were seen exemplified last Summer^ upon the worms in a large esta- 
blishment, by the writer. 



CHAPTER X. 



, OF 7HB miABWO 07 TBB SfXK-WQRMS IN THE JJkVS PERIOD OV THE 

wiTsm age; that is to sat, vnorn the cocoon is TOsaPEOTEB* 

ObseroaUons fm the subject. 

The fifth age can only be lookei on as terminated when the cocoon 
ispetfect 

The cleanliness of the tables in these last days of the fifth age, re- 
quires great attention to preserve the hedth of the silt-worms. 

It must be added, that, if the. quantity of leares ordered for the 
t^th and last day <tf the fifth agp be insnffiijent, a Yery little more 
should be allowed them ; tat they ahould now be stinted, even if there 
chance to be some leaves left; And, also, should the wdrms take 
eleven days, instead of ten, to come to perfection, the same quantity 
might suffice. There are causes we eannot trace, which hasten or 
dacken the progress of the silk-worms towards maturity by some 
hours.'*!' . - 

Tenth day of the Jifth age. 

(Thirty second of the rearing of the silk-wortn.) 

Matured perfection of the silk-worm. 

This last day tiiey attain perfection/ wiuch may be ascertained by 
the folloii^ing indications : 

1st. When, on putting some leaves on the wickers, the insects get 
upon the leaves without eating them, and rear their heads as if in 
search of something else. 

2d. When, on looking at them horizontally, the light shines through 
them, and they appear of a whitish yellow transparent colon 

* The American cultivator must attend to this caution. T*he wofins atiould be M 
four or ft ve times a day at this time, and no more leaves given them than they can eat. 
If too many leaves are given, they will dung on them, and, besides, incivaae the trouble 
of cleaning the hurdles. 
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3d. When numbers of the wonns which were -fiistened to the in- 
side of the edges of the wickers, and straightened, now get upon the 
edges, and move slowly along, instinct urging them to se^ change of 
place. 

4th. When numbers of worms leave the centre of the wickers and 
try to reach the edges, and crawl up upon them. 

5tb. When their rings draw in, and their greenish color changes 
to a deep golden hue. 

6th. When their skins become wrinkled about tide neck, and their 
bodies have more softness to the touch tiuin heretofore, and feel like 
soft dough. 

7th. When, in taking a silk-worm in the hand, and looking through 
it, the whole body has assumed the transparency of a ripe yellow plum. 
When these signs appear in any of the insects, every thing should be 
prepared for their rising* that, those worms which are ready to rise 
may not lose their strength and silk in seeking for the su^ort they 
require. 

First preparation for fotniif^ the Hedge or Espalier. 

A week or ten days before the worms are ready to mount, bundles 
of twigs of cli^nul^ hickory, oak, or of the birch of which stable 
brooms are made, must be procured and prepared. 

These should b0 arranged into bunches, that the worms may easily 
climb up then^, and fii themselves conveniently to pour out their first 
4owny silk, ftnd then work their cocoon. These bushes should be 
neither too thick Bet nor too bare, to avoid inconveniences which will 
be mentioned hereafter* As soon as it is observed that the worms 
want to rise, the faggots should be put lip against the inside wall, 
above the wicker trays, on the most convenient side, leaving fifteen 
inches between each bundle or faggot 

The twigs or top branches of the bundles should touch the lower 
part of the tray above that on which it is placed, and, by being bent 
down by the tray above, form a species of arch, upon which we must 
observe : 

1st That the faggots should be placed a little aslant, so that the 
worms that climb up may not drop off. 

£d. That the fiiggots should always be longer than the height be« 
tween the floor and the wicker hurdles, or than thejiieigbt between the 
lower, wicker and that above j thus they may always form a curve 
when placed between them, and irt this manner the worms that rise 
upon tfie curving part of the faggot do not soil the worms that are 
aiming perpendicularly under them, when they evacuate, which 
would be the case were the faggots not arched. 

Sd. That the branches of the faggots sliould be spread out like 
fans, that the air may penetrate through all parts, and the worms 
may work with ease. When the wwn^ are too near each other they 
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do not wwk so well, and form double cocoons, which are only worth 
half a single round cocoon. This inattention, which is almost uni- 
yersaly causes great loss every year, which is little known, except by 
the manufacturers who spin the silk, who are obliged to separate tlie 
double cocoons from the single— the silk being of an inferior quality. 

The little faggots shouM be fixed into the wicker work of the hur- 
dles and not into the paper, which requires only to lift the paper at 
the edge of the wicker, to put in the ends of the faggots through the 
wicker, so as to let them touch the edges. This arrangement is also 
conyenient for the cleaning of the hurdles, which must soon occur. 

Mr. Stephenson directs that openings should be left at the tops of 
the curves, because the worms always make chdce of ttiem to form 
their cocoons. Another advantage arises from these openings, viz: that 
the cabins will contaia a greater ^number of worms than when these 
vacancies are small. The very small tender shoots must also be cut 
off, as they are not able to carry the weight of a worm, and might 
occasion the loss of many of them by their tunibUng off. The 
lowest shelf should project three inches on' each side, beyond the 
one next above it, and the same difference must be made in all the 
other shelves progressively upwards, in order to receive the worms 
which may fall from the shelf above. These projections should be 
covered with brush, to break their fall : for the same reason brush 
should be placed on the bottoms and entrances of the cabins, to af- 
ford places for the worms to form cocoons, in case they should be 
stunned by falling, and disabled from again niountitig on the branches. 

Having thus placed upon each hurdle, and i A their angles asuflkient 
number of spreading foggots, the first worms that are ready easily 
find their way up. If, in the course of this day, (which requires the 
very utmost care,) in watching the hurdles, some worms should be 
perceived ready tor rise, they must be taken up'and put near the ends 
of the bushes. There should be dso some dry twigs of oak, or other 
wood put upon the wickers, and when the worms rise on them, they 
niay be lifted and put close td the bushes, Which will save the trouble 
of constantly looking for the worms that are ready to rise. 

It must be observed, however, on this subject, that, during the first 
three or four hours on which the isilk worms give sign of rising, it is 
not necessary to be in a hurry to make them climb up ; for, by re- 
maining some hours on the hurdles, they have time to cleanse them- 
selves by evacuation upon the litter. 

Whatever may be the method followed in the course of this period, 
it is always desirable that the little bundles should be well placed, 
well arched, clean and light, and not thick; that, as before said, the 
air may may circulate freely, and that the worms may work with 
ease in them.'*!' 

* Instead of bushes, Messrs. Terhoeven, of Philadelphia county^ use feames for the 
vrprms to form their coooons in. See plate 2d. fi^. 4, and the exf^ation of them. 
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Last feed to bejgi'pen to the silk^wortm. 

The 240 pounds of sorted leaves which are still in res'^rve should 
be given by degrees, and according to tbear wants. »jr.|j^ |j^j^ 
tite of the silk-worms, and their wfeb to rise upor , f^^ j^^^^^ «ve 
that, even were they given more food at one time , a ^^^i^ ^^j ' ^^ ^ ^^ 
the litter which would become dirty, because tb'.s i j the period at which 
they evacuate most. From this it is better paf^^r to stint them in 
eacb distribution* 

The hours of feeding cannot be fixed 1„ f^jg j^^t day ; it cannot 
even be known, whether there may not b^^ re'^uired a small quantity of 
leaves for th^ following day, ^ -^ 

Cleaning of the hurdles ; end of tbx p reparations for the rising of the 

silk'^rjjor^g^ - ° •' 

As soon a»tlie worms are pver^ared to rise, the hurdles should be 
cleaned thoroughly. This op^rvition, although tedious, is easy enouffb, 
with the aid of the portablp, tn^ys. ' 

These portable trays c^nviot now be put on the hurdles, because the 
cabbins placed round tbcn^i prevent it ; however, they may be support- 
ed against the trays, p,o as to be able to use them within. When they 
are placed near thp./^,tays, the ripe worms must be carefully put 
upon them. Two or three portable trays should be filled. This done, 
the litter should be emptied from the sheets of paper into the square 



When one rjortion of the hurdles has been cleaned, the paper is re- 
'pkced, and, tine wo^ms gently slidcd down uppn it by slanting the 
tray. Up'oti a small scale, the fully rjpe worms may be picked one by 
one, and. placed on the cabbins, when they will immediately mount 
Mr* Ste'phenson directs to place them at first in the middle of the ca- 
bin ;^ it* the sides ^re begun with, or the outer ends of the cabins, it 
will be difficult to supply the middle with worms, without disturbing, 
and even destroying some of those which are mounting on the sides, in 
reaching in with the hand towards the middle. 

They should, strictly, only be given the quantity of food tliey may 
want, and that very sparingly. When tlie square baskets are filled 
with the Httei', they must be directly carried out of the laboratory. In 
this manner, several persons may clean the hurdles in a few hours. 
. The silk-worms, when put on the portable trays, should be handled 
with the greatest gentleness and ease, leaving them on the twigs or 
bits of leaves to which they are fastened, not to hurt them in tearing 
tbem off. The slightest injury, at this age, is particularly hurtful to 
them^ because the vital action is much diminished. 

In sliding the silk-worms upon the hurdles, they should be placed 
in squares of about two feet, beginning on the side upon which the es- 
palier or hedge is already*placed, and forming Uie squares close to 
them, so that the silk- worm may find no difficulty in rising : 
a distance of eight or ten inches mast be left between the squares. 
12 
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In the centre of tlwoe squares sbould be fixed bunches of small 
dry boughs. This operation may be [performed by eight persons in 
eight tiours. 

During the time of this operation^ the exterior air should be freely 
admitted on all sid^, and may be drawn in by lighting a blazing lif^t 
fire In the chimneys. . 

All the ventilators should be open, as well as the doors and win- 
dows, if there be no wind^ and if the iveather be not much below the 
68th degree of temperature, which is the prescribed heat of the labo- 
ratory. Although, generally, the air, at this time of the year, is nei- 
ther cold nor windy enough to be obliged to shut up the lab(H*atory, it 
becomes necessary to take great precaution in admitting air. In such 
cases, a part only of the ventilatora should be opened at once. The 
fumigating bottle should also be passed once or twice through the la- 
boratory, and the hygrometer will show whether the air is grown suf- 
ficiently dry. 

During this time the worms continue to rise and climb, and thus 
it is indispensable to finish the Iiedge^ and to fill tlie hurdles wkh 
rows of cabbins. The first row of inside twigs should be placed 
at six or eight inches distance from one another, to form the 
hedge ; other small bushes must be stuck in between them, and form 
a species of vaulted roof under the higher hurdle ; it should not be 
too thick ; the small bushes may be stuck into tlie lower hurdle with- 
out taking off the paper. Across the middle of tlie hurdle, and be- 
tween the squares into which the silk-worpos bav^ been laid, should 
be stuck four twigs in a buncb, and spread out like a fan, to admit 
the air, and that the silk-worms maybe able to rise and climb into 
every part of them to make their cocoon. When the hedge is formed 
round three sides of the wicker hurdles^ and the groups or bunohes 
of twigs are placed in the centre of them, the worms sho«kl, with 
great cai*e, be put nearer the hedge, that they may clio^b with ease. 
The cabbins should be about two feet froi|i one another, and will hold 
a great quantity of silk-worms. 

As soon as the hedge and bunches are nearly laden with worms^ other 
small twigs should be put between th^ hedge and bunches^ ^id 
between those bunches and the outside edge of the wicHer trays* Thus 
are fbrmed parallel hedges across the wicker trays, at two feet dis- 
tance ; and as ail the to^ branches wave and bend under the wicker 
ti*ays above, or the ceiling, thie whole presents an appearance of small 
avenues covered tn at to{^ and shut in at the end of the hedge, and, 
with us, these are called cabanes^ or huts. 

.This arrangement of cabbins will generally suffice to receive all 
the silk-worms of a wicker hurdle : should tbero^ however, remain 
some silk- worms on the tray, wheiji the cabbins ai^ nearly ladeto, 
a small branch may be put against them, and thus prevent their 
lying too thick together on ihe hedges. If care has been taken to 
provide long sweeping twigs, well curved, at the tpp, and well i^read 
out, that the air may pass through them* the nun^J^er mentioned, will 
be found qaite sufficient to answer all purpo^fes, an4 tb^ si)k«i?it»*n[Ui 
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will, with ease^ \vork w«Il, not bwklle togethep, and will not touch 
one another^ and not produce double instead of single cocoons. 

Two essential things should always be attended to : The first is^ to 
flut those worms near the cabbins which are perceived to be ready to 
rise ; and the second is, to give a few leaves to those worms that are 
still inclined to eat. One or two careful persons should be thus 
occupied. 

As long as the worms feel a wish to eat, were it only one mouthful, 
they wiU not think of their cocoon, and it will happen, that^ after climb- 
ing, and even evacuating themselves, they sometimes go dowi| again 
for more food ; they will also sometimes stop wlien descending, and 
remain with their heads downward-«-tbe wish to eat luiving ceased 
before they reached the bottom f tiiey should then be turned, so that 
their hea^ may be put upwards, as the down position is injuf^ious to 
them. 

These attentions which appear too frivolous, often contribute, how^ 
ever, to an abundant cropof tiie bestcoCoons, with few double ones. 

Separatiofii of the sUk-worms tpAicA v>ui not rise: cUimng the 
wicker kurdks for the la^t time* 

Four-and-twenty or thirty hourai after the wai?ms have fir^t begun 
to rise; and when foiir-fifth$ have risen, ^there remain on the wick- 
ers those that are weak and lazy, which do not eat, do not seem of the 
disposition of those that have risen, but remain motionless ota the 
leaves, without giving any sign of rising. These should be takea 
iiway, and put either in the small laboratory, or in any dry clean 
room of at least 73" of heat> where there are hurdles covered with dry 
elean paper, and the hedge ready prepared for them. 

As soon as they are thus placed, some will rise directly ; others 
will eat and thearlse, and so on till all will have risen. These worms 
will have acquired the vigor 9xvi 9timalua they wanted, by beifig put 
in a warmer and mudi drier apartment. 

The great mass of silk-wiwms in theMarge laboratory, in evacuat- 
ing themselves, often Boil one another^ which will destroy tteir vig- 
or, and indispose them to rise ; the best remedy is to remove them at 
once to a dry a^ totei*ably warm place. 

Should those worms be very numerous, not only should theie be 
tlie hedge round the hurdles, biit also the dump and hedge across, 
that they may have every facility for rising oflfered to the«i. 

It only a part of these worms appears inclined to rise, they should be 
covered with some leswes and some twigs put over them, that, when 
they climb upon these, they may be taken in Ibe hand, and put upon 
the. cabbins, aa they are th(»i ready to itise. 

With this assistance, the laey worms will distribute themselves in 
the branches, evacuate, and be{;in weaving the cecpcw. 

Before these few wormft are put on the cabl^ittB, we may form a sort 
of support or couch of wheat or rye straw for th em among the branch- 
es^ to prevent their dropping off, and to give l Jiiim time to fasten them- 
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^selves to the branches^ In this manner have been attained cocotna 
fcom almost every silk-worm. 

All the silk-worms being off the hardle% having either risen or been 
carried away, no time should be lost in cleaning the hnr^es, which 
must be done with the greatest expedition* 

Careof the Laboratory untUthesUk'WOfinhascompleteditsJiflk age. 

1st. "When the worms manifest a desire to rise, infinite care should 
be taken to prevent the temperature of the laboratory fh)m falling [or 
rising :] it should be maintained between 68' and 71* by means of the 
yentilators in the ceiling and floor, which must be opened more or 
less, according to circumstances ; and the air may be circulated from 
the contiguous apartments, by opening the doors into them. 

It is proved that any violent agitation of air, cramps the worms, 
stunts them, causes them to drop off, and suspend the work they had 
begun. 

£d. When the worms are near rising, the air should be kept as dry 
as possible, that the paper on the wicker msj di*y when it is wet with 
the moisture of the evacuations ; and that the vapor which exhales 
from the body of the insect, may be absorbed and carried' off: the 
quantity of this is very considerable. 

Sd. Should any of the worms drop off that bad risen, they should 
be taken up, and carried into the apartment whei*o the other later 
worms were put, to prevent the late worms from weaving in the large 
laboratory, when the early ones have finished their cocoons. 

4th. When the silk-worm has cast out the down Whidi precedes the 
silk, and it has just begun to wind its cocoon* as the air does not then 
directly strike upon tliem, the air may be freely admitted now and 
then. ' ' ' ■ 

5th. When the cocoon has acquired a certain consistency, thelabo. 
ratory may be left quite open, without fearing the variations of the 
atmosphere. The tissue of the cocoon is so close, that the agitation 
of the air, far from being detrimental to the silk-worms, agrees with 
them, even if it should be colder than the temperature fixes for the 
faiborat(H*y. 

Mr. Stephenson directs tliat sill diseased and dead worms should 
be removed immediately, as the first will infect the healthy worms, 
and the last, by causing a bad smell, would annoy those which are at 
work in making their cocoons. 

Although it may seem needless to those wlio inhabit warm climates, 
that such minute details should havo been gone into, yet, as in an ele- 
mentary work, rules should be laid down applicable to all cases and 
to all places, in the art of which it treats---the endfsavor has been 
made to speak of every circoDistance that might occur, and to pro- 
vide for it. All the care hitherto recommend^, has tended-^ 

1st. To preserve the stlk, contained in the reservoirs of the silk- 
worms, in a constantly fluid state. 

Sd. To keep the skin or surface of the silk-worm sufliciently dry, 
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and constantly in the de^ee of contraction neeessary^ and without 
which the silk- worm would perish. 

Sd, To prevent the ^iv from ever being corrupt^ and which might 
make the silk-worm ill^ or sufibcate it^ at those very periods when it 
most needs its highest vigor to pour out all the silk it contains* 

If these rules are not observed with exactitude, there is danger of 
th^e accidents occulfring which it may be useful here to state. 

Ist. Too cold or agitated an air, introduced into the laboratory, 
isay instantly harden, m6re4>r less, the silky substfuiee of those worms 
on which it may blow. This substance thus not being lit to pass 
through the silk spinning tubes, the insect is soon obliged to cease 
drawing out its cocoon, and suffers. Th6n will many of those worms 
that are not sufficiently wrapt in the silk, be liable to drop off at any 
moDoent, and lessen the abundance of cocoons. 

£a. Too damp an atmospiiere^ preventing, the contraction of the 
skin of the worms, which enables it to evacuate itself, and to exude 
the silk through the silk-drawing tubes, causes them to suffer, weak- 
ens them, slackens their work, and gives them numerous disorders, 
which cannpt ^asiiy be defined. 

Sd. An atmosphere vitiated by the fermentation of leaves and dirt, 
or by the later worms that lie on the litter, as well as by the defect 
of circulation in the interior air, which renders the breathing of these 
insects difficult, relaxes tlietr organs, and, also, causes various dis- 
eases among them. In such cases,. many worms drop off, others form 
bad cocoons, die within them when they ai*e finished, and are spoiled. 

4th« A case of ve^ry r^re occurrence here, but which must he noted 
to complete the views on this subject, is. too warm and dry an at- 
mosphere, which dries up the werms, producing too violent a contrac- 
tion of the skin, not proportioned to the vacuum which increases in 
the animal by the slow pouring out of the silky substance, and by 
transpiration ; and thus forces them to violent and fatiguing action in 
the formation of the cocoon ; in which case they employ the reservoirs 
of silk too fast, forcing the silk-drawing tubes, producing coarser silk, 
which thus never can have that fineness which it possesses, when pro- 
duced in a temperature of 69*. Having tried to expose a number of 
silk- worms to very dry air, at 100? degrees of temperatut'e, several 
thousand feet of the coarse downy floss, or have, were obtained from 
the cocoons by the common method of spinning ; the weight of this 
floss being six times greater than the floss, obtained from aicooas 
formed in a temperature of 69*- 

This observation may explain why the silk produced in very hot 
climates is stronger and less fii^e than that produced in temperate re- 
gions, where the silk- worms are reared at a lower degree of tempera- 
ture.* 

* The above remark applies to the East India silk, the itifenority of which will be 
noticed hereafter, in an extract from the Minutes of the Bridence taken before a Com- 
mittee of the British Parliament on the Silk Traded 

Count Dandolo has omitted a ver^ important caution, which it is essential tp attend 
to when the worms begin to spin their cocoons. It is to preserve the utmost silence in 
the apartment, as the worms are very sensible to the least noise, and, if disturbed, wiU 
for a moment, cease to spin. Thus the continuity of the thread will be interrupted, 
and the value of t^e cocoon greatly ^minished. 
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The fifth age is tccompitahed^ wh^ tiie sllk-^womi poQfB eut ito 
silk, and forms the cocoon. 

The fifth age is perfected, when, on ton(^ing the cocodn, it appears 
to hare attained fi certain consistency. The silk- worm hi» then cast 
its envelope, is changed into the chrysalis, and has entered its sixth 
i^e. 

ifitaiMy' of vapor andlexcremental sukskinee emitted by iUk-wormZf 
frmn the time tkeji reach their ftdl growth, until the formation of the 

COOOOKl^ 

The calcnlation resulting fVoni facts will here be offered, by which 
may be ascertained the quantity 4if substance which issues from the 
silk- worm towards the dose of tlie fifth age, that this calculationjpay 
shew the evils which are constantly likely to attack a laboratory. 

In the space of six or seven days, tlie bodies of the insects requisite 
to produce only 600 pounds of cocoons must have lost 700 pounds 
weight of vapor, or gas, solid and liquid excremental substance. 
This astonishing quantity of substance, ei^creted from the bodies of 
the silk- worms in so shoH a time, is of ^cater weight than * the total 
weight of the cocoons and chrysalis, which only weigh 600 pounds<i 
It is scarcely credible that the bodies of the silk-worms shoaM yield 
so much noxiods matter in a few days, were it not demonstrated by 
positive facts. ' 

This large body of edalation, were it stagnant in the laboratory^ 
might, in the later dajs, generate disorders quickly, and cause great 
mortidity at the very moment when the abundant crop of the cocoons 
was most confidently expected. We must, therefore, feel the deep ne- 
cessity of attentively following the prescribed directions for avoiding 
this evil. 



CHAPTER XL 



OF THB SIXTH AGB OF THE SIXK-W0RM8, Oft OF THE qHRYSAt^lS ; 
GATHERING AND PRESERVATION OF THE COCOON. 

The sixth age begins in the .chrysalis state, and ends when the 
moths appear, having left their shell iri the cocoon that covered them. 

The following are the necessary things that remain to be done : 

1. To gather the cocoons. 

S. To choose the cocoons Which are to be preserved for tbe eggs or 
seed. 

3. l^reservation of cocoons uniO the appearance of the moth ; we 
ahall then treat of 
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. 4» The daily loss of weight which the cocoons suffer from the time 
they $ure finished until the appearance of the moth. 

1. Gathering of the cocoons* 

Strong, healthy, and well managed silk- worms, will complete their 
cocoons in three days and a half at farthest, reckoning from the mo* 
Client when they first begin casting the floss^ This period will be 
shorter if the silk- worms spin the silk in a higher temperature than 
that which has been indicated, and in yery dry air« 

It is also nM)re or less prolonged, if the silk-wt^rms are hot well and 
healthy, or if they are exposed to a colder temperature than has been 
fixed : if they are exposed to transitions of heat and cold, to damp 
and vitiated air, or to draughts of wind, before the cocoon is sufficiently 
advanced to shelter them entirely } and, in shor^ if a great number 
of sik-worms rise long after the first have risen, which is always the 
consequence of bad management arid want of care. 

To avoid the losses which any slight inattention may have occasion- 
ed, it will be betteif ndt to take off the cocoons before the eighth or 
ninth day, reckoning from the time when the silk-worms first rose. 
They m^y be taken off on the seventh, if the laboratories have been 
conducted with such regularity, that the time may be known with cer- 
tainty when this na^y be done. 

Begin on the lower t|er of hurdles, and take the cabbins down gent- 
ly, giving them to those who are to gather the cocoons. Place a bas- 
ket between two of the gatherers, to receive the (Cocoons ; another per- 
son should receive the stripped bushes* which may be laid by for 
another year. A\\ the cocoons that want a certain consistency, and 
feel soft, should be laid ^side, that they may not be mixed with better. 
Empty tlie basinets upon hurdles or trays, placed in roWs,and spread 
the cocoons about four fingers deq), or nearly to the top of the wicker 
tray. When the cocoons are detached, the down or floss, in which the 
silk-worms have formed the cocoon, should be taken off. If the co- 
coons are for sale, weigh them, and send them to the purchaser. 
The baskets, the floor, and all things used, should be cleaned. 

Pullein directs, when gatbering/the cocoons, to make four assort* 
ments. 1. Tbos^ designed for breed. 2. The dupions. S. The firm- 
est of those which are to be reeled. 4. Those of a looser texture. 

2. Choosing the cocoons for tjie production qf eggs. 

About two ounces p{ eggs may be saved out of one jHrnnd and a 
half of male and female cocoons. 

The small cocoons of a^sitraw color, with hard ends and fine webs, 
and which are a little depressed in the middle, as if tightened by a 
ring or oincle, are to be preftrred.. There are no certain signs to 
disungiiish the male from the female cocoons : the best known are the 
fidlowia^ :• 

The small cocoons, sharper at one or both ends, and depressed in 
the middle, generally pi:«>du.Qe ^ male ; the round full cocoon^ with- 
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out ring or depression in the middle, usually contains the female* 
These, according to Pullein, may be distinguished ft*Qni the ilupions 
by the extra size, the clumsy shape, rather round than oval, of the 
latter. As, however, all marks may fail, an extra number may be 
kept of the best of those which are spun double, and when the moths 
come out, the males and females being easily distinguished, an addi- 
tion can be made from them to the defective side* 

By shaking the cocoon close to the ear, we may generally a^ertafn 
whether the chrysalis be alive. If it be dead, and loosened from the 
cocoon, it yields a sharp sound ; when d^d, it yields a dumb muffled 
sound, and is more confined in the cocoon. "^^ 

Sauvage says, (hat the dupions, or double cocoons, constantly pro- 
duce a moth of each sex; and, oa this account, advises them to be, 
selected for seed ; but it is a mistake to suppose that this equality in 
the sexes of the dupions takes place, for Mr. Nysten found, that of 
£0 double cocoons which he examined, seven contained two males ; 
six, two females; and seven, one ipale and one female. f 

.3. Preservation of cocoons intended for seed. 

Experience shews that where the temperature of the room is above 
73% the transition of the chrysalis to the moth state would be too ra- 

{)id, and the coupling will not be productive. If below 66% the deve- 
opment of the moth is tardy, which is also injurious. Damp air 
wUl change it into a weak and sickly moth. The apartment should, 
therefore, be kept in an even dry temperature, between 66* and 73*. 
When collected, spread the cocoons on a dry floor, or on tables, and 
strip them clean, of down or flos, to prevent the feet of the moth being 
entangled in it when coming out; while cleaning them, all those that 
appear to have any defect should belaid aside : this is the time, aUo, 
to separate the male and female cocooiis, as far as we can distinguish 
them. 

Mr. Stephenson directs the selection of an equal number of males 
and females, and to keep the cocoons of the same day's mounting se- 
parate, that the moths may pierce them at the same time. If the good 
cocoons, taken from the whole parcel, are all first mixed, and the se- 
lection for those intended for breeding be hiade from this general heap, 
many will be set aside, wliich were formed by worms that had mount- 
ed upon different days, and which will be pierced by the moths un- 
equally, and hence there will not be an equal number of males and 
females produced at the sam^ time. This irregular appearance may 
cause tlie loss of a great many moths or of several thousand eggs. 
Pullein orders the choice to be made from'thpse shelves, or arbors in 
which the worms spun the earliest^ But it is questionable, whethar 
the circumstance of early spinning, would affect l^e worm next season, 
unless the temperature of the apartment in both seasons was equaK 
Dando|o says, that the strength shewn by a worm in forming a cocoiNiy 



• Courji d* Agriculture, vol. 9, p. 599. 
t Recherches sur dts vmb a sde, p. IfiS. 
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bas no influence upon the fecundity of the male, nor upon the quality of 
the eggs. Cocoons of various tenuity and shapes, have equally afforded 
him large quantities of well-impregnated eggs. Healthy worms, of 
equal weights, have given cocoons which varied in weight. 

When the selection has been made, the sorted cocoons must be put 
on tables, in layers of about two inches, allowing the air to pass free- 
ly through them, that it may not be necessary to stir them frequently; 
but it is beneficial to stir them round once a day if the air be moist 
When the seed cocoons are not very numerous, they may be strung 
upon threads and hung ag^nst a wall, or suspended from a beam. 
Just so much of the middle of the cocoon is to be pierced with a nee- 
dle as is sufficient to attach it to the thread. The middle is chosen-, 
because it cannot be ascertained at which end the moth will pierce the 
cocoon. Place a male and female, alternately, upon the thread, that 
they may be near each other when they c^me out.* 

If the heat of the apartment is above 7S°, every method of dimish- 
ing the heat should be tried ; such as keeping all apertures to the 
sunny sides carefully closed, to cause thorough draughts of air to 
dry the humidity that exhales from th^ chrysalides. Should the tem- 
perature rise to 78° or 8^% the cocoons must be put into a cooler place^ 
as a dry cellar. 

4. DaUy loss in weight of cocoonSf from the time of their formation 
tUl the moth escapes from them. 

It is a common opinion that the weight of the cocoon, after diminish- 
ing, increases for a certain period. This old error induces per- 
sons^ to give their cocoons too soon to the spinner, before they loose 
their weight, or too late, when they keep them back, in hope they will 
soon recover weight. The following is the result of the decrease of 
1,000 cocoons, in a temperature of between 7V and 73% 

Gathered from the cabins and cleaned, the cocoons 

weighed - - - - - - 1,000 ounces. 

First day following - - - - 991 

Tenth day - - - - - . 925 

The decrease in weight was gradual but not regular. The cocoons 
lose, in ten days, seven and a-half per cent, by the drying of the 
chrysalis alone. The four first days, they loose three per cent, in 
the last days, they loose j-ather more. 

It is a loss for the purchaser of cocoons, to receive those that are 
of difierent ages, because, when in sotne cocoons the moth is prepar- 
ing to come forth, and other c6codns are not so forward, the spinners 
are at a loss whether to let it come directly, or to kill the chrysalis to 
preserve the cocoon, f If the rules which have been recommended 
are exactly followed, this loss will be avoided, and the cocoons will 

♦ Stephenson. 

t In making a contract, therefore, in the eirly part of the season for eocoons, the cul- 
tirator should attend to the above p<riats. 
13 
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b0 perfectly formed, and read j to be reeled off at the end of seTen 
days, reckoning from the day they first rose upon the bushes or 
fkrames. 

Great care roust be taken to preserve cocoons from ants, which will 
destroy them as certainly as they do the silk-worm. 



CHAPTER XIL 



SeYBNirtl AGB OF THB SUA-WOBM* 

Btrth ami cmifUng of the itioM ; qf laying iht eggs, and the preserva- 
' Honqf tkeeggi. 

This seTsnth and Ae last age of the silk- worm, comprises the en- 
tire life of the moth. 

The formation of the moth, and its disposition to issue from the 
cocoon, may be ascertained, when one of its extremities is perceived 
to be wet, which is the part occupied by the head of the moth. A 
few hours after, and sonketimes in one hour after, the moth will pierce 
the cocoon and come out Occasionally, the^cocoon is so hard, and 
so wound in silk, that the moth in vain strives to come forth, and dies 
in the cocoon. Sometimes the female deposites some eggs in the co- 
coon before she can get out^ and often perishes in it This circum- 
stance has induced seme to extract the chrysalis from the cocoon by 
Cutting it, that the moth may only have to pierce its thin envelope. 
But Dandolo disapproves of the |H*actice, (although he has performed 
tlie operation with success,) because it is tedious ; and should the moths 
be put on a plain surface, five in a hundred will not be able to get out, 
but will drag the envelope along, and at last die, not being ab)e to disen- 
cumber themselves. If the surface be not smooth, the moths will issue 
with greater ease* It is very favorable to the moths when they put 
forth their head and first legs, to find some substance ti> which they 
BMty fiiaten, and thus facilitate clearing out of the cocoon by the sup- 
port ; for this reason they should be ^read out Yery thin on tables^ 
covered with a muslin or linen cloth. The life of the moth lasts, in 
Italy, ten, eleven, or twelve days, according to the strength of its 
constitution, and the mildness of the atmosphere; With Mr. Dusar, 
c^'Philaddfihia, the moths lived from five to ei^t days. A boC tem- 
perature accelerates thdr operations, and the dryii^ which precedes 
thetrdeatk 

Hatching of the moths f and their preservation. 

e«6oeiiSf kcfl^A(teMperaituf«dQif)6$% b^jiit^4»e.. hatched, alter 
fifteen days : tliose kept in a heat between* 74? imdi7d% begittrrtscene^ 
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forth after eleven or twelve days. The room ih which the moths are 
produced should be dark, or at least there should be only sufficient 
light t» distinguish objects. This is an important role, and must be 
carefully attended to. The moths do not come forth in great numbers 
the first or the second day : they are chiefly hatched on tiie fourth, 
fifth, sixth, and seventh days/according to the degree of heat of the 
}dace in which the cocoons are kept. The hours when the moths burst 
the cocoons in greatest number, are the three and four hours after 
sunrise, if the temperature be from 64*" to 66% The male moths, the 
very moment they come out, go eagerly in quest of the female : when 
they are united, they must be placed on frames covered with linen, 
plate 1, fig. 5,* and made in such a manner as to allow the linen to 
be changed When soiled. Much care must be taken in raising the 
united moths. They must be held by the wings, in order not to sepa* 
rate them: if this happens, they mnst be replaced on the tables of 
the moths of their own sex. When one small table is filled with moths 
in a state of union, they are to be carried into a small room, suffi- 
ciently airy and fresh, and which can be made very dark. Having 
employed the first hours of the day in selecting and carrying the 
united moths, the males and females which are found separate on the 
tables, are to be brought into contact, put on other frames, and carried 
into the dark room. It is easy to ascertain if there are more females 
than males. The body of the female is nearly double the size of that 
of tite male; besides, the male which is single, beats about its wings 
at the least approach of light The hour must be noted, at which the 
tables containing the united moths were placed in the dark room. If^ 
after this operation is over, there still remain some moths of eaqh 
sex, they are to be placed in the small perforated box, plate 1, 
fig. 4, until the moment favorable for their union arrives. From time 
to time they must be looked at, to see if they separate, iq order that 
they may be brought anew into contact When aHy thing is to be 
done in the dark ciiamber, as little light as possible must be admitted^ 
only sufficient to distinguish objects. The more light there is, the 
more the moths are disturbed and troubled in their operations, as 
light is too stimulating for them. The boxes are very convenient to 
keep quiet the males which remain, and tiius prevent the fine powder 
adhering to their wings from flying about, ana the destruction of their 
wings, and consequently, the loss of their vital power. The cocoons 
must be removed as fast as they are pierced by the moth ; for being 
moist, they communicate their humidity to those which are still en- 
tire. The paper, also, on the trays )^hen soiled, is to be removed, 
and fresh supplied. Constant attention is required during the whole 
day, as there is a succession in the process of hatching and union of 
the moths, which occasionally vary in relative proportion to one 
another. Instead of a frame, paper may be used for the purpose of 
receiving the eggB, A few good cocoons will not produce a moth, 
owing to their hardness, which prevents the motii from makinga hole 
by which to come forth. 
* Upen a hmU loale. The cloth mity be huny upon the back of a chair. 
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£. Separatum of the moth, and laying the eggs. 

If there be an excess of males, they must be thrown away ; if of 
females, males must be allotted to them, which have already been in a 
state of union. Great care must be taken, when tlie couples ai*e se- 
parated, not to injure the males. The male ought not to remain united 
more than six hours. After the lapse of that time^ take the moth by the 
wings and the body, and separate them gently. All the males which 
are no longer in union must be placed upon the frames ; the most vi- 
gorous are afterwards selected, and united with those females which 
have not yet had a mate. Other vigorous males must be preserved in 
a separate box, and kept in darkness. When there is likely to be a 
want of males, let them remain united to the female, the first time only 
fi^e hours instead of six. The females are not injured by waiting for 
the male even many hours; the only loss sustained is that of some eggs 
which are not impregnated. Before separating the two sexes, prepare, 
in a coo], dry, airy chambei*, the linen on which the moth is to depo- 
site its eggs. The following is the manrrer in which the cloth must be 
arranged : Six hours, as just said, is the usual time for the moths 
to remain united ; for, in that time, tlie eggs of the female will be ful- 
ly impregnated. It is also the general practice not to use the male 
for anotiier female ; but Mr. Delonchamps, already quoted, assures 
us tliat, in the event of having more female than male moths, the latter 
may be again used to profit. In the year 1824, he raised tnany worms 
from eggs the produce of a sixtli coupling, "^hich were fully equal to 
those produced from eggs at the first. The union continued never less 
than from 9,0 to 24 hours. The male, after a sixth union, appeared as 
lively and as brisk as at first, but lie had no more females. The eggs 
from even a thirteenth union of the same male with different females, 
had all the characters of those of the best quality. In these cases the 
disunion of the pair was, moreover, never ^spontaneous, but always 

, required to be effected by the liandsi.=*^ 

At the bottom of the tressel, fig. 5, plate 1 , wJiich must be about four 
feet seven inches high, and three feet eight inche^s long, place, hori- 
zontally, on each side of the length, two boards, so arranged that one 
of their sides should be nailed to the tressel, about five inches and a 
half high above tlie ground, and that the other side of the board shall 
]ae a little higher, and project outwards. Upon the tressel lay a cloth, 
so that it may hang equally on each side. The ends of the cloth must 
(coveit^the boards below. The more perpendicular the lateral parts of 
the tressel are, the less soiled will be the cloth, by the evacuation of 

• the liquii that comes from the moths. The moths which have been 
united sixl^ours, are then to be gently separated, the females placed 
on the frame, and carried to tlie tressel and placed on the cloth, one 

* Easai sur L'Histoi^e, 8tc. p. 69. Should others have the same success as this author, 
many cocoons contsunin^ males which are preserved for seed, may be used for winding, 
and comparatively a smaller number than females be kept for coupling. He thinks 
that one-sixteenth part of males, in a parcel of cocoons, would be sufficient. The ex- 
periment of repeated unions should be made. - 
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over another^ beginning at the top, and going downwards. Note the 
time at which the moths are placed on the cloth, taking care to keep 
thos6 which are placed afterwards separate, to avoid confusion. The 
females that have had a virgin mate must be treated in the same man- 
ner as those which have been united with one that had been coupled 
previously five hours. The females should be left on the cloth 36 or 
40 hours, without being touched. At this time, if it be observed that 
the linen has not been well stocked with eggs, other females must be 
'placed on it, in oitler that the eggs may be equally distributed. When 
the heat of the room is IT* or 79% or when at 63** or ^^""^ the eggs will 
be yellow, that is, unimpregnated, or of a i^eddiah color, that is, im- 
perfectly impregnated, and will not produce worms. The tempera- 
ture of the room must therefore be kept between these extremes. 
Sometimes a female moth will escape from its mate before impregnation, 
and produce many useless eggs. Mr. Swayne remarks, <« that he had 
a cocoon of an orange color given to him, the moth of which happened 
to be a female. From this, by coupling with a straw-colored mate, were 
propagated all that he had of an orange color. Hence he concludes 
that <^ the color of the silk depends chiefly uiM>n the female.''"^ If this 
should be found a fact, we iqay have a rule whereby to avoid the orange 
colored breed, which ai'e not approved of, by choosing for eggs those 
female cocoons which are of a straw or white hue. The female 
cocoons, as before .noted, are generally larger than the males, and 
not so much pointed as they are, and are without the ring or depres- 
sion in the middle, which commonly distinguishes the cocoons contain- 
ing the latter. 

Eight or tep days after the deposition of the eggs, the jonquil color 
peculiar to them, will change to a reddish grey, and afterwards intd a 
pale clay hue. They are of a lenticular form, and on both surfaces 
there is a slight depression. 

S. Preservatum of the eggs. 

Collect the eggs which have fallen on the cloth covering the shelves 
of tlie tressel, and put. them in a box, in layers not more than half the 
breadth of the finger. The cloths raised from the tressel when quite 
dry, are to be folded and placed in a dry room, the temperature of 
which does not exceed 65% nor below the freezing point, 32°. If water 
does not freeze in the room, in a dish, leave the cloths there until 
Spring. 

During the Summer,, the cloths must be examined, to remove in- 
sects. To preserve the cloths always in fresh air, place them on a 
frame of cord, (plate l,fig. 6,) which should be attached to the ceil- 
ing, and inspect them every month. 

There exists a notion that, every two or three years, the eggs 
should be changed. It requires little to be said on this egregious er- 
ror. To suppose that the good cocoons of a cultivator, after a few 
years are no longer fit to produce good seed, and yet that these co- 

* Trans. Soc. Arts, London, vol 7, p. 144. 
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coons can give good seed for the use of anotlierf would be to admit a 
superstitious contradiction^ which reason, practice, and science, alilce 
condemn. A change of seed can alone be necessarj when, from great 
neglect for a series of years of the worms, a diminutive race has been 
produced. Worms, properly treated, will never degenerate. ** Good 
keep will always produce good worms."* On the subject of the dege« 
neracy of silk- worms in the United States, the most positive informa- 
tion can be given. 

Mr. Samuel Alexander, of Philadelphia, says, << From my own iAh 
servation, I am convinced that silk-worms, cultivated in Pennsylva- 
nia, instead of degenerating, improve ; proof of which I possess, in 
comparing the cocOon of four years since, with those of the last year. 
I can say with truth, the worms hatched from theeggs I brought from 
the South of Eui*ope, have produced annually better silk.'^f The 
testimony of Mr. Snarrod McCall, of Gadsden county, Florida, is 
still more decisive. A sample of beautiful sewing silk, sent with his 
communication to the Secretary of the Treasury, was part of a par- 
cel produced by worms, the stock of which he has had thirty years, 
and they were obtained from a maternal ancestor, who had possessed 
them many years before. During all this long period, no degeneracy 
has been observed. Let proper care he laken of silk-worms f and no dete^ 
rioraiion will take place. The time has passed when the idle reveries 
of Buffon, Robertson, De Pauw, and others, respecting the tendency 
of nature << to belittle'' and degenerate every thing foreign in the 
new world, were received as truths. Facts, proud facts, demonstrate 
not only the gross absurdity of tlieir positions, but the superiority of 
every American animal and vegetable, when compared with similar 
productions in the old world. 



CHAPTER XIII. 



NtMBER 07 EGGS, OIT DIFFERENT VARIETIES OF SILK-WORMS, RB- 
q,UlRED TO WEIGH AX OITNCE ; PROPORTION OF COCOOHS FROM 
THEM. 

In Italy^ according to Dandolo, to compose an ounce of eggs of the 
largest breed of silk*worms of four casts, it will require 37,440^ If 
all these eggs produced a worm* and all the worms should live, about 
373 lbs. of cocoons would be obtained; because 150 cocoons weigh 
about one pound and a half. 

For an ounce of eggs, of common sized worms, 399I68 will be re- 
quired, and will yield 162 lbs. of cocoons : for about 360 cocoons weigh 
a pound and a halt 

« Mr. RusBclFaUey, of Ohio : Letter in vusftt to tU aUk circukr. 
t Letter in icpljr to lUtto. 
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For an ounce of eggs of worms of three casts» it will require 4S,£00 
®ggs< which will yield 105 lbs. cocoons : for 600 weigh a pound and 
a half. 

From these facts, if may be ascertained, by the quantity of cocoons 
obtained^ how many eggs have failed, and how many have died of va- 
rious ages ; it will afterwards be of use in determining which method 
c^ rearing the worms is most favorable to their preservation. Thirty^ 
nine thousand silk-worms, proceeding from one ounce of eggs, can 
eat the first day> and lie easily in a space of about twenty inches 
square. 

Space occupied by worms in different ages. 

The worms proceeding from an ounce of eggs, should have a space : 

In the first ag^, of seven feet four inches square. 

In the second age, of fourteen feet eight inches square. 

In the third age, of thirty-four feet ten inches square. 

In the fourth age, of eighty-two feet six inches square. 

In the fifth age, of one hundred and ^ghty-three feet four inches 
square. 

It may be regarded as a general rule, that the worms ought not to 
touch one another. 

(fuantity of leaves consumed by sUk-worms in their different ages. 

The result of a most exact calculation is, that the quantity of leaves 
drawn from the tree, employed for each ounce of eggs, amounts to 
I56O9 lbs. 8 ounces, divided in the following manner : 

First age, sorted leaves^ - - - - 6 lbs. 
Sexrond age, do - - - - 18 

Third age, do - - - - 60 

Fourth age, do ^ . . . . ig'o 

Fifth age, do ... 1,098 

Picked leaves - i,s62 

Facts relatvoe to the cocoons containing the healthy chrysalis: diseased 
chrysalideSf and dmd chrysalides. 

When the codoons are perfectly formed, they dintinish, in the four 
first days, three quarters pei* cent, each day ; the other days, the di- 
minution is very trifiing. 

Seven and a half pounds of cocoons, containing healthy chrysalides, 
yield eighteen ounces of pare cocoons ; which will give ^ight ounces of 
silk when spun. This proportion of silk to cocoons may vary ac- 
cording to the ill or good management of the worms. In the unfavor- 
able year 1814, Dandolo obtained fifteen ounces of silk from seven 
and a half pounds cocoons, and thirteen ounces from the same quanti- 
ty of refuse cocoons ; we find one pound of coarse flos to nineteen of 
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cocoons that can be spun, and four ounces of flos to eleven ounces of 
spun silk. 

About 506 feet of the single thread, or fibre of silk from worms of 
three casts, weigh one grain. 

The cocoon of this worm yields 2-^^/^ grains of silk ; and, if we 
make an average calculation, we shall extract about 11 ounces of silk 
from 3,000 cocoons, weighing 7i pounds. The same cocoon yields 
1,166 feet long of the single fibre. In an ounce of this spun silk, 
will be found a length of S9 1,456 feet. 

The cocoon of the worm of four casts, yields 3^*^*^ grains of silk, 
because there are about 11 ounces of spun silk drawn from 1800 co- 
coons, weighing 7 J pounds. This cocoon yields 1760 feet of spun 
silk ; 421 feet 8 inches of silk fix)m a cocoon of a worm of four casts 
weigh a grain : 11 ounces of silk are drawn, on an average, from 750 
cocoons, weighing 7J lbs. This cocoon consequently gives abojut 
3,885 feet of spun silk ; an ounce of this silk is £42,880 feet long. In 
this arc not included the first down taken off the cocoon, nor the flos. 
We may conclude, that the silk- worm, in forming this cocoon, draws 
a thread of half a mile in length.* 

It requires 12,860 cocoons, with healthy chrysalides, to weigh 1000 
ounces. 

Seven pounds and a half of <^ calcined worms^' contain about 44 
ounces of pure cocoons. As these cocoons yield about 1£ ounces of 
spun silk, out of £1 ounces of pure cocoons, it is evident, that from 
500 ounces of pure cocoons, may be drawn — 

In spun silk, about - - - £8 J oz. 

Coarse flos - - " - 21 J 

50 
Seven pounds and a half of stained cocoons, containing calcined 
chrysalides, that is, 1£0 ounces,, contain about 50 ounces of pure co- 
coon ; but, as in stained cocoons, there is always a part of the sub- 
stance spoilt, the spinner cannot foretel whether from seven pounds 
and a half of cocoons, he will obtain one-half of the quantity that the 
healthy cocoons would yield him ; the less the silk, the greater will be 
the proportion of coarse flos, and the flos is worth less than the co- 
coons of the healthy chrysalis; one thousand of these stained cocoons 
weigh a pound and a half. 

Generally, it is not possible to separate the decayed chrysalides from 
the cocoon ; the worm being turned into a black soapy substance, 
sticking to the inside of the cocoon, sometimes the mummy is black,, 
and sometimes detached. A part of these cocoons may be spun ; l^ut 
the silk is never so fine as that from healthy cocoons. Eight hundred 
and sixty of these cocoons weigh a i>ound and a half. 

* In the Abbe Roster's Cours d'Ag^culture, it is stated that one single thread, form- 
ing^ a whole cocoon, is three miles long. 
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Tlii*ee hmwlred tod nfecty <^cooto, of the fln^Mrt i|ii^lity^ Irdgb ^bbttt 
25^ ounces. If wi fiuppose bAtf of these to Mr femates, these Will be 
about 190^ Bteh hnpregnetted moth wiN lai^; to an 8iV«j*a^ 516 
^gftr This numh^ is equf^^^lait to fi gn\m^ ^ 68 egg^ wdtb a 
grain. The rso female moths, consequentlyy lay 9f^8k>6 eggs, Whidi 
weigh l^d5a grabis^ •r ahotit two niiticcis afid Ohe-thifd< I^ the 9 t^^OO 
eggs yicMea an lotfmif niimbei* of^silk-^^rtft^, aaiT if well mtoHtf^Mi 
»nA they each formed a cocoon, we should obtiiftt ^ Ite* 8 oz. of (^ 
coons, which the following yeaf wmiM yteld eggei snfll^ielit to pro- 
ikkeBT^Bwr lbs; i oz%« BoHafotts ^^jn,} that 14 OiMic^li of 6dc66Qf 
will frodoce, on ^n aw^ge; m oune^of eg|^ 4ccdH^ 6() Ptilldn, 
a Hundred pair of motlrs wilt |tt*odnce aftoM tai Oance« 

(luantities of si^ ^Med^by tmnSui pared$ of eotoem. 

Eight pounds of cocoons, (16 oz. to Hke lb«) <tf the finet^ quality, 
prodaiDed from 1'6 to I8i oulices of Biikv 

Eight pounds of the finest qualHy prhdtoced fiN)f6 16 to l84 ounlcctf 
of raw silk — 6 to 9 cocdons per tti^ad. 

£le^ pounds pnodueidd from'l9 to Slf &i. avoiMliip<^is, froni 6 to 
9 cocoons per thread ; another |larccfl, saMe Weight, gaire tbe^ame 
quantitgr of siltu ^ 

55 lbs of the secotid;;qbfi)ity^ prodli<^ 109 ouncdr 6f i^W silK. 

55 Um of the^r^tqaaUty^ 1^ to 16 cdeootai ph>dticed 117| oiinees 
avoirdupois^ Ns^bich is about 16 per cent less than thi^ liist ](»!at*cd. 

l^Ihs/9reepcoGi^oiw,b«sti{tla!l,typi^n()ift' - 20iot. 

^0 ibB« second qnalitt» (iV^^H scNHted,)^ • ^ - ii 

15 lb.4« btst green cocoohs,piMQf!^d - - 20j| 

fO lbs. second quality, - t ' % *^t 

11 Rrs. bestcoicoonf^, ^rroduced - ' - - 44 ^ 

15a ounces (Italian, 2i oks. to th^ ».) trtB yieM 11 ;oz,$ tftii 
thread of from 5 to 6 cocoons. 

12 lbs. cocoons, 3,300, will make 16 ounces of silk, and 8 ounces of 

fl08.|| ^^ 

Mrs. Williamson obtained neariy^One ounce and a half from £44 
cocoons. Miss Bhodes'^f'* had, on an averagi^, one ounce from |60 
coco6hs, ndt tncluding fl6i^, arid deven ounces ;fr6m 4,Odo woriM. Slie 
says that Mrs. W: indddcd the flos in her pr6du<it; had Miss R 
done so, twenty-five instead* oi eleven punc^ mighl have been had. 
Thirty thousand produced fiv^ pounds «voii?dufiois.< If troy weijriit 
lia^beeniiaod, dl^lMrouUhon^ ha«^ be^ requiMk OneflHHiMifi 
, .-, • ■ .'1- ..-.',. , ,. ■ f - f- ' 

^ Dahdcno/ 

t De L'Education dei vers a Soie : p. 85. 

t From Habefiham's MS. Jouiiua of the ifflc eiiltore iit€te<«giii& 

^ Truii. Amet*. P)ul. Soc. toI. 2. p. 366. . 

|PuUein,p.l8^ 

i Trans. Soc. Arts, London, toL 2» p. 154 

♦•Do I do T0l.4»p. 149. 

14 
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two hundred and sevepty, gave her nearly four ounces of silk. Two 
thousand eight hundred and ninety-three, produced e«:actly half a 
pound of silk, and somewhat mwe than a quarter of ^ piMiiid of waste 
silk, or tow: on an average, 360 cocoons yielded an ounce. Mr., 
Swayne calculates, frftm the produce of 50 ooeooiis reared hy him, that 
13,405 would have yielded five pounds of raw sUk.* Twrfve*tto«- 
sand product 5 Ibs.f 

10 or lllbs. (French, ifi oz. to the lb.) are reqdared tO' ihial^ ene 
pound of silk thready caUed tram, of from » tQ£0 fik«s: 13 Hm. made 
one pound of organzinet i: . '^ 

15 or 16 lbs. gave odq poui«d of silk^^ ^ 

r5 lbs. yielded one pound and a baifof 9ilk,'«oc<Ming to Dandi^^ 

d lbs. from well man^^. wor^s, >gave one ppund aiid/a.quttr^r<»f 
silky in France.^ Tw'elv.^ pouails produced the same quantify of sIHc^ 
in another house. 

5 lbs. gave one poui)d at Varese, in Italy .f 

10 kilogrammes, (52 lbs. Amer.) gave one kilogramme of silk— 
(2 Ibs^ 3 ozs. 5 d. avoirdupois.) 

12 kilogrammes (26i lbs. Amer.) ofiocoons of a good qoalitj^ 
give one %. of organzine, of four 4>r five ^pons. Inlerior cocoons 
will require 14 K. to produce the san^e weight. 

For a*K. of fine silk, 6f nifteof ten cocoonsr .1 i K. of fine cocoons, 
and 13 K. of the second qp^ity wiU he roquiivdi . ^ 

To make a K. of tram silk, 9 to 11 K. (24i lbs. Amer;) of 
cocoons,, are required, ascQrd^jg, to their qualtty^^ 

Mr. Chasel, in the Isle of Franoe, obtained ltd ounces^ (Pk^ench) 
from 55,000 codoons» , , 

The estimates of the number of ;Wori|ts tp make a pound of silk, 
are as various as the propoiftii^a of 4>oQo^i^,to t^ saeie .quantity of 
silk. The difference in' both casiss lyjiay .proceed, from the difl^rent 
sizes of the worms, and the greater or less care in feeding them." Mr. 
Storrs, of Cofinecticut, says that 4,000, and Mr. Tuft^^if Massa- 
chusetts, that 9»000, a^ required tp make a pound. Mr. Falley, of 
Ohio, estimates that 5,000 are requisite. - 

Weights ofcocoans* — ^Produce of cocoons^ and of silk from an ounce of 

egg^» . - v ■.-■■•' . 

Mr. Stephenson saysj that £20 cocoons, tolerably goo/1, we^h a 
pound French. ' Three thousand cocoons of tbe woi:^ of three casts, 
weigh 7i pounds French, according to pandqlo. ^ 

• TtiMW. Soc; Artg, Lottdeti, vol. 10, p. 181. '• ; ^ 

\ Trans. Socarts, London, vol. 8, p. 165* . Th^ sectttoi this great prddnetion, for 
which the cultiYator, Bertezen, an Italian, received the premium offered by the So- 
ciety was never divulged. 
t Delonchamps, lEssai, &c. p. 77. » 

§ Delalauze, Traite, &e. p. 290. ^ ' " * 

I Stephenson, Trans. Soc. Arts, lindon, vol. 43. : ^ . 

1 J. Murray, Treatise on SUk-womas, Edinb. 1826. • ' 

** Reynaud, p. 140. ,' ' ^ 
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In France^ ^*oiii 45 to 5QkiIogr^inniesof cocoons, (goto 100lbs.)are 
expected from one ounce of eggs, carefully h^fiched, and worms well 
fed, and attended, ^n ounce, of eggs consist of about 40, 000, half of 
which commonly are lo^t from sickness in the worms.* 

Two hundred cocoons fi*om worms reared in, the early ^settlement 
of Georgia, weighed one pound. {. 

At Washita, 240 cocoons, from worms reared by Judge Bry, 
weisjied one pound.:|: 

lili'ee thousand three luindrM cocoons weighed twelve pounds. $ 

In onjB establishment in France, 262 cqcoons, jn another 267, in 
^ third 2n> and in a fourth 328 cocoons, weighed a pound of twelve 
ounce^s. 

These differait results piweeded fron^ diversities in th^ treat- 
incntll , ^ , . , ■'.,'' 

In Tusgany, 150 c^coqns from large worms, in a favorable year, 
and 208 in a bad yeai*, weigh a pound of 1? ounces. 

One hundred and ninjety-flve cocoons front small worms, (pestal- 
lini) in a favorable year, and two hundred and seventy-one in a bad 
y^ar, weigh a pound.^ * 

In Pennsylvania, 306 cocoons, from worms fed by the late Mr. 
Bust!,** and from 4&0 to 600 in the establishment of Messrs. Ter- 
hoeven, weight a pound; " ^ 

Eight fafundred and elghty*two dean Cocobns, from worms fed en- 
tirely on the leaves of the native red mulberry tree, by Mr. Joshua 
P^ce, of WftsiiingtQii city, wdghed a pounds six months after they 
were formed. ' 

An ounce of eggs will phiduceitom 30 to 40 pounds of cocoons, 
according Mr. Delalauzcf iii Ffanc^ 

Mr. 3tephepsoft says, that, in Lapgaedoc, one quintal of cocoon^ 
(104 Amwr.) will yi^ from nine to ten pounda of spun silk; and 
that from five lo ten pounds of silk is the produce of an ounce of 
eggs ; five pouB^b »e dcemied a fair return. ^m rx 

Pour cocoons from imported egg9, the wwms fed by Mr. Dusar, ot 
PhUadelphia, weighed each, With the fids, 24 J, 31 i, 26i, and 281 
gcsAnSf troy. * 

Fn!p9rt^ of egg^ to cocoons. 

In an ^tablishment in France, Where from 10* to 12 ounces of 
eicgs were for 22 years regulariy hatched, each ounce produced irom 
6^to 95 pounds of cocoons, once only 63. In another, in which six 
ounces were annually hatched, during ten years, e^ch ounce pro- 

• Revwwid p. 358. ,' .-- 

t M^ JounM^of the IWv. Mr. BoHikis jtf Bbcntrtf* vol. 3, p. 855. 
t Letter in anfwer to die sflk circular. 
§ Punein, p. 181. • 

I Nyiten, p. 71. ,/ i /<< 

^ Tttm. Gtamtp^ 

•• Memoirs pfihu Soc. forthe Prom. Agnc. vol. 5, p. 3to. , 

t TTMte Surdes Ven'a Soie 5 p. 290. 
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} need constantly i^ quint^ of coooons.^ |n Italy, according to Dan- 
otoy the avera^ yield, is only 45 lbs. but lii^ adds tliat i^ lbs* 
should be tbe produce. In another part, K6Tara, of the same king- 
dom, 100 lbs«, and at Yarese, from 50 to 60 bbls. were obtaini$ii.t 
In Tuscany, every pound of eggs, (the ponnd reduced to nearly 12 6z.) 
yielded 100 lbs., in the establishment of Lambrivschini.:|: Dandolo, 
says, that one poupd and a half of male and female cocoon^ will 
yield two ounces of eges. Sauvage^ estimates the proportion of co- 
coons from an ounce dTeggs producing 40,000 worms, to be from 50 
to 100 |bs« of cocoons ; the chance of success b^ng in an incretise' ra* 
tio to tbe proportion of eggs. One hundred pounds 6f cocoons will be 
produced from one ounce, while only QO pounds will be tbe yieli} of 
one ounce, when ten ounces are hatched together. iSThis differelice 
must ceirtainly result from the want of room for the worms proceed- 
ing from the larger ^uantity,^ and from tbe greater oasQ with which 
an ounce can be i^ttended to while hatching, than tenr ounces. This 
reasoning applies also to the worms whil^ fading. 

Prffpartion of differ^t qudUHes of cocoons^ in varimis parats before 
*^ ai^ afttr oemg haktl. 

The following fiicts, on this subject, are tiikw ^qin.tbe ^S. Jour- 
n^ hffkliffiHr* J^^^ IM(fin\tmfi m tho pr<igres* ^t Ui» sMk cfiU 
liiyrf^iAtha(l^^t^,w)ViIe.%<H4«W . < : 

50 Mm. of green (unbaked) coooons prodoCeA^ oC'tbefti^t Ws* .#i;» 
qoalify, hard and weighty - - - < ^ ^ 06 

oftl|e>aeeond^4iMyHfya^9 wodly ./ - 10 (M 
of dupions, or dooblBballs, *^. ^ IS 12^ 

S7 ba. 2 oz. of green cocooa^ pmdncod^ of the fint qaality, 18 m 

• Mpoi^dtqaaUty, 5 02; 

.> .'■■■' dupions' - $ U 

18 lbs. 8 oz. of the first. qaaUty, weighed aflKr*kiiiq|ciived^ 16 Of 

5^1b8*£oz. secDMi do - ... 

Slbsw&oK. dapioim - • i^ 

7 IbSk S\ oz. of cocoons produced, of the first quality, - 

second do - 
,■ d^ipbns 

Cyoeoom weighed offer Im^ eund. ' 
li^M^ ^ q;^^ qC the, l^rstqwfc Av^igfied, ' '- - 

5lWt,Sioz. s^^ondtqo^ / " ... . - 

a%.8o35. iiv^i^n^ - . 7 ; . [ -:' ^ - 

Mr. Habersham found, *«by. sundry experiments, that cocoons 
lost by curing, twelve per cent, in weight They y^ej^, \Hfil8hed 
forty -eight hours, off hm, ator being takeiiE mi oCitha bvte*. 

* Nyiten, Recheichefl 8ur la Malftdieg des Vers a Soie, p. 111. 

t Murray on tiie Silk Worm. ^^b. 18^ ^ 

* Atti djlla Soc, &c.— or^X?aii8. oBthe Q^ut|;tmll%3«Cv nufmm'^^ *• ^414» 
4 First Memoir, p. 52^ '^ - - ^ ,■■,-» Kp^ T- •— ^ -» 17 j 

I PrcsidsntoftneCounfiilQfGeoffia. ' * ' . * ^ «. 
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The foHoi^ing calculation of the labor attending and connedted 
with the ciMtare o( silk, in GonnecticQt, is bj John Fitch, Esq., of 
MansfieM, Connecticut.* ' . 

One acre of Rtli grown treesy set one and a half rods apart, will 
prodace forty pounds of silk. 

The labor may be estimated ivd Ibtlows r 

For the three fest Weeks after the worms' are hatched^one woman, 
who is acquainted With the Imsiness^ or children who would be equal 
to suck a person. 

For the next twelve or fourteen days,* five hands, or what wouM lie 
eqnal to five, if performed by children. In this^ period, two men, with 
other hetp# Would beemj)loyed to better ad^ntage, than ail women 
aM children^. This period Bnislhes with the wd^ms. 

For picking off the balls, and reeling the silk, it will require about 
the same anioiint of hbor, ftr the saoeie length of time, as the last 
mentioned period, which tnay all be performed by women and chil- 
dren. The aforesaid labor and the board may be estimated at eighty 
dollar^, spinning the silk at thirty •tbiirdoUars; forty pounds of stlk^ 
at the lowest case price is mm worth two hundred delfers — which 
makes the folfowfng result : 

40 lbs. Silk at S 5 per pound * - - g SOO 00 

. Labor and board. - : /. - - '*■ 8 80 

Spinning - - - - - S4 

\ " .■,'■"-.* ' " '•' — * 114' 00 



' Jiett profit per acre - - . /g 86 00 

Hie principal part of the labor may be performed by women and 
children. But where the buisiness is carried on to a considerJEibleextent, 
it is considered more profitable to employ some liien for the last period 
of the worms. ^ 



AN ABSTRACT, AND CONDENSED VIEW OF TH« 
MODE OP REARING SILK^ WORMS. 

Procure egg9 in February and March, and choose those of a pale, 
slate, or cjaj; c(doiri avoids all which are vc ' 
fecfo, .K^p;theip in a cold, dry pU^ce, (wIm 
no^^r^ezi^) imtil the Jc}af-hi)^s of tho mul 
tfw^HOgS? ^ 3q»M, 4*^0 papieir pr.clfltli to,^ 
ter, once or tvvicey. i^ w^h off the cqal^wit) 
amd vvhicli will impede the hat|;|H|i^ oj^tfie v 
itt a djraughiof air^j^p^^ipit tjiem.in Qu^or.i 
with pap^r fAyMc^ t^ia|C)Cfi if possill^lc, m a m 
ture o{ 64%<^nd,keep Mi W to tfiat degree foi 
means of a fire in the chimney, or, still bettc 

celain stove ; or, for want of these^ in aH Iron stove ; and use taniwrs' 
w^ste-barS*, 1:»rf, or charcoal, ^v fuel, to promote and keep up* a 

* LttUr to the Hon. John Baldwin, member of the H. of RepreMof i, i9m V^ ItSX). 
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regular heaty day aud night* The third day increase the beat to 66** 
the fourth to 68% the fifth to 71% the^xtb to 7S% the seventh to 75% 
the eighth to 77% the tiinth to 80% the tenth, eleventh,^ and twelfth^^ 
92% * It is impossible to expect regularity in ba^ins» if rejitnce 
be placed upon our very variable weather; and it ia the I'egHr 
larity of the worms coming iorth^ which will ensure their uni- 
form growth, save inuch trouble in feeding and attending those of 
various agea^ and cause the who]^ or tlie gre^t^r part, to form their 
cocoons at the same time, provided proper care be given during thdr 
progress. • , 

When the eggs assume a whitish hue, the worm is fiormed : covqt 
the eggs with white paper* (never use a newspaper,) piaiced full of 
holes the size of a large knitting needle; tlie wjurms when hatched 
will creep through tln&m :. turn np the ^ges of the paper to prevent 
their crawling off* Lay twiga of the mulberry, having two or thi^ee 
dry and young lea vesi, on tJie paper, to collect th^ worm^, and more 
as they continue to mount For want of mulberry Wves, feed for ^ 
short time upon iettuce.leaves, perfectly ^dry ; if large, they ^ould be 
cut in strips, ai»d the mid-rib thrown aside* The worms first hatch* 
ed are the strongest ; nevertheless, if only 1^ few come out on the first 
day, give them away, to save trouble, and depend upoit those which 
ajqiear on the second and third days. Give away, also, the produce 
of the fourtli day, and then the whole stock will go on regularly. If 
it be wished to i*ear all that* are hatched, endeavor to keep the pro- 
duce of each day separate, by numbering the boxes , and shelves. 
When the leaves on the twigs are loaded with worms, the boxes con- 
taining them are to be removed to a new apartment, and the worms 
gently, placed on clean stput whit^ paper, laid on frames filled with 
crossed rattan^ (see plate 2, fig. 3,) giving them a plenty of room* 
The shelves over which these frames should slide, may be four feet 
square, and fixed to upright posts, (p, 45;.) or the apparatus of the 
Rev. Mr. Swayne may be used to great advantage; (see p. 46^ and 
the description.) They may be multiplied as required. Whether a 
distinct building oi; apartment in a dwelling iiousQ be fteypted to a 
large parcel, it i$ flJ>sohitely necessary tp secure, the command of a 
gentle circulation of air, by having ventilators in the windows,! 
.floors and doors. (See ji. 44. ) Red ants s^re deadly eneidieis to silk- 
worms. To prevent their attacks, the posts containing fliced shelves 
ought nirt to touch th6 ci^iling, , nbr-rtust the shdves rea^h the walls ; 
their legs should be smeared With thick molasses | those of Mt. 
Swayrie'd moveable frame may also be thus treats, or they may^taikl 
in a plate of water. '(jruat*d ateo against cockro9;ches aiid mice. 

The worms being all hatched, "wlhethei? they are to remain in the 

first apartment, or be removed to a distinct building, the heat must be 

reduced to 75° : for, as the worms gh)w older they require less heat. 

When a large quantity of woTjiis arc to be removed from the boxes, 

*Fortheimportaiiceofatherinometep,.«eep. 48. / ^y, 

f One or more tin circular ventilators, in jp^ce of paneft of glasi^ would alwayf ce- . 

cure a regular circulation in the apartment ; they^ could be stopped when their mowi 

isnotrequirei* ,. . 
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the task is to be performed in the manner directed in p. 59. The mode 
of trdlnsporting a parcel to a distance, is also given in p. 60. 

First Jige. 

That is, until the worms hs^ve passed their first moulting, or chang- 
ed their first skin.' 

The apartment must be light, but the 'sun milst not shine on the 
worms, in any stage. ' 

Fee4 the worms with the most tender leaves, four times a day, al- 
lowing six hours between each ftieal, and giving the smallest quanti- 
ty for the first feeding, and gradually increasing it at each meal be- 
tween the moultihgs. ' 

In about an hour and khalf, the silk- worths devour their portion of 
leaves, and then i*emain more or less^qUiet' Whenever food is given, 
widen the sp^ce for them. Scattered food may be swq)t into its place. 

Experiments may be made, as to. the comparative advantage of 
using chdpped or whole youhg leaves. Dandolo insists upon the ne- 
cessity of the former. If chopped, a sliarp knife must be used, to 
prevent the leaves f«)m being bruisod, and thereby causing the exu- 
datipn of Moater From them, which would prove injurious. On the 
fourth day, the skin becomes, of a hazel color, and looks shining ; 
their heads enlarge, and assume a silvery bright appearance. These 
are marks of their approaching first change. Their food, on this 
day, th^refdre, may be diminisbed, br when these appearances take 
placed but not befprk Enlarge the spaces as the worms increase in 
size. The leaves ought to be g;athered a few, hours before they are 
used, that tbey may loose theit sharpness. They keep yery well in a 
cool cellar three days. I'he'leaves ought i^ be gathered over night, 
for the morning's meal, to prevent the danger of cdllecting them in 
rainy weather. The leaves must be pulled carefully, and not bruised. 
On the fourth day, the appetites of the worms begin to decrease, pre- 
, paratory to their first moulting, and tl^etr food must be diminished in 
proportion as the preyiptis meal has ^not beeji completely eaten. If 
the precarious heat, of the weaflier has been depended on, the first 
change may tiot appear until the sixth or seveiitli day. 

In>t]ie course of the fifth day, all the worms have been torpid. 
During this period they must on no account be disturbed* A few 
begin to revive at the close of it; some leaves may ^e then given. 
After the first moulting, the worms are of a dark ash colour. 

Second Jige. 

As the worms are fond of the ypung tw^gs. .some ol 
be spread over Hiem >Vith the leaves attached, upon whi 
win immediately fasten, and they may then be reinov< 
pa|)er ; or lay a strip of chopped leaves near the worms, 
leave the old food. The litter is to be taken aw^y ; b 
the worms often remain among the old leaves, they pi 
amined ; to this Cn^,., the litter 'shoiitd l^e removed to ^ 
spread out on a table, and a few twigs placed over It^ 
worms, if any, will mounts, when they may be added 
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Thin rule must be attended to, aJEter every manHiu. The two firel 
meals of Uie first dajt sbuuld be less plentiful than the two last, and 
must consist of the most tender leaves. These must be continued for 
foud until after the third moulting. 

If between the TnQuUing% any worms «bould appear sick» and 
cease to eat, they must be removed to another room, wbene thenir is 
pure, and a little warmer than that, tlie^ have left,, put. on tiean 
paper, and some fresh leaves^ chopped fine, given to them« , They 'will 
soon recover, and then may be added ip the olbers« 

On tlie tliird day, tlie; appetite of many worms will be visibly ii* • 
minisbed; and, in tlie course of U, ^lany will become toi^. The 
next day, ail are torpid; on the fifth, they will all bawe ^ha^ged 
^eir skins^ and will be roused. The thermometer should rafige be- 
tween 73* and 75* in the second age. 

The colour of the worms in the second age, becptne^ a light fgteg ; 
the muzzle is white, andthebair is hardly to be seen. 

It must never be forgotten, that, during the time the woirms are oc* 
cupied in moulting*, the food should he greatly dtminishecl,, and no^ 
more given tluin will .satisfy tliogie. which havQ not yet become torpid 
on the first day» or those which have changed their skins before the 
others. t 

During this age, the therinonietermast range between 71* ani' 7ii*f 
Art the wornis should be roused before ai^ j^re reinbved. ' Tfie re-, 
VI ved worms are easily known" hy their hew aspect. Thfe latest 
Worms should be placed apart, as their next moulting will be ar day 
later also; or they may be piit in the hottest part oT the room to 
hasten their grqwth. This jrufe*niust also be observed in the i}ext 
moufting. Increase the spates. 

Tlic second day, the two first tneals are to be the le^st copipu^ 
the two last the greatest, because towards the close of the day, the' 
worms grow vfery hungry." ' The "thiHl d^iy will require about the' 
same quantity as the preceding lasf nnieals ; bul^ ori the fourth day, as 
the appetites of the wprnas sensibly diminish, not more than half of 
the former feed Will' be required^ '.THe jSrst meai is to be the 
largest ; feed those which will eat at ahy titrie of the daj^. The fift^- 
day still less will suf&^e, as tlie' greatest ^airtiir^' mo^iltlhg. The 
sixth day they begin to rouse. 



Fourtfi Jlg$* 



n 68" and 7 rl If the 
dcgi*eehi higher, open the 
;\it olaze in the qlnmney, 
;hc spaceji for the wprm^* . 
ill a straw cutting box., 
w to be greatly incneasea 
the fiTtbij ;|e<?s will be re- 
lecome torpid : ,ttie first 
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ilieal on this day, should therefore be the largest. On the sixths 
they will want still less, as nearly all will be occupied in effecting 
their last change of skin. Renew the air in the apartment by burn- 
ing straw or shavinp in the chimney, and open the ventilators. If 
the evenings be cool, (^ter a hot day, admit tlie external air for an 
hour. None but full grown leaves should be hereafter given to the 
worms; and they must ail be chopped. Avdid the frui^ as they 
'would prove ifyuriou39 ^nd a^d greatly to the litter. On the seventh 
day, all the worms will have roused, and thus finish their fourth age. 

Fifth agtj or until the tvonns prepare to mount. 

In a large establishment, tlie exhalations from the worms^ and their 
litter, united to the heat of the atinosphere, sometimes cause great mor- 
tality among them ; the m^ans of preventing which, are treated under 
the head of diseases. Bi^t if proper cleanliness be observed,{and a fi'ee 
circulation of the air be permitted, no sickness is to be feared. The 
thermometer should be about 68*. The constitution of the worms being 
now formed, they begin to elaborate the isilk vessels, and fill them 
with tbe silky material, which they decompose and form from the mul- 
beny leaves. 

Give abundance of room ; do not let the worms lie so close as to 
touqh one another : for their I'e^piration will tUereby be impeded ; con- 
tinue to feed regularly and fully^ as the appetite of tbe worms now 
becomes voracious ; rather give food five times a day than four ; even 
six small meals will not be too many. The last meal should be late 
at night, and the first of the next day, in the morning, at an eariy hour, 
^e worms are not to be again moved, and the hurdles must be clean- 
ed, as directed in pajge 8S. On the seventh day of the fourth age, 
they have attained their largest size, viz : three inches long, and be- 
gin to grow shining and yellow. The appetites of some diminish ; 
but that of others continues^ and must be supplied, toliasten their ma- 
turity. The effects of a sudden increase of heat in the weather, at 
this time, wiU be liigbly injurious — see p. 85. For the mode of pre- 
paring the cabins for the formation <iir cocoons, and tlie treatment of 
the worms ; the gathering of tlie cocoons ; the selection and preserva- 
tion of those intended for seqd ; the birth and coupling qf the moths.; 
the laying and preservation of tjie eggs, see p, 86, and following. . 

With respect to tbe temperature of tliei*oom, in which the cocoons, 
intended to pi'oduce mothSy are kept, Uie rule prescribed ty Dandolo 
should be attended to. If it exceed 73% they should be put in a place in 
which the thermometer will remain within the limited degrees. Mode- 
rate temperatures are, without exception, best adapted to the silk- 
worm, the chrysalis* and the moth. Notwithstanding tbe difficulty of 
ascertainrng tbe male from the female cocoon, yet the advantages of 
separating them are such,, that the attempt is recommended by Dan- 
dolo to be made. The benefits ansing from the reparation are, 1st, that, 
before the moths unite, they would have leisure to evacuate the excre- 
mentltionfs fluid they contain, tiie retention of which, as will be seen in 
the chapter on tbe diseases of sflk worms, is injurious to the eggs. 
15 
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Sd, lliat the moths^ not united arc only bundled once. They must 
now be watched^ and after they have evacuated the fluid, they are to 
be united, and put on a frame"^ corered with linen, which, when full, 
roust be carried into the dark room, to remain during the time they 
ought to be united. * 

If, through inattention, a store of leaves has not been provided, and 

they are collected during rain, they must be thoroughly dried before 

being given, as they will inevitably sicken the worms, itttd with theni 

when moist. To dry a large parcel, iee the chapter on diseases of 

/silk-worms. 

On early food. 

Sow the seeds broad cast of the white, or of the native red mul- 
berry tree, in well prepared ground, as soon as ripe; they will 
soon vegetate. If the Winter be cold, cover the plants with straw, 
or long manure, The iit*st season, they will afford a small quan- 
tity of leaves ; but, if watered in dry weather, the leaves will be 
abundant in the second year. The plants wilt grow better if the sised 
be sown in drills, thin ne<i out to proper distances, and kept clean. 
The leaves of these seedlings are only recommended for the young 
worms, and as a resource for food until the leaves of the standanl 
mulberry trees have put forth. They have already been proscribed 
as food for silk-worms during their whole course — ]i. 42. 

^ Mte oii grafting andbiidding the mulberni tree. 

In page 36, it is said that this tree, like others, may be propagated by 
grafting and budding: The French mode of grafting mulberry and ches- 
nut trees, is given with a cut, explanatory of the operation. No difll- 
culty attends it Every boy is acquainted with the mode of pt*ocurlng 
a pipe to make a whistle from a willow, by cutting oS'a branch, and 
gently beating the bark, until it loosens from the wood. The mulberry 
pipe is to be procui-ed in the samft manner, to be inserted on another 
stock ; but the propagati6n by budding would seem to demand parti- 
cular attention, from the success attending the operation, by Mr. Mil- 

iington, of Missouri, who says, <* with a view to increase my little 
stock of white mulberry trees, I have, this past Summer, (1826) bud- 
ded them on our native stocks ; these buds took well ; and such as I 
put in before the middle of July, were forced out immediately, by cut- 
ting off the stocks above the buds. Some of these buds have already 
(October 27) made limbs more than two feet long. The buds I have 
put in since the middle of July, t shall not attempt to force out until 
next Spring. I consider this the be^t mode to manage the budis. 

. Budding is more expeditious atid surer than engrafting ; and when it 
fails, Sues not injure the stock so much as this mode. Native stocks 
to engraft or bud on^ can be procured with the greatest ease ; and the 

* la pag^e 99, line 13, reference is erroneously made to plate 1, fig. 5, for the frame, 
nrhat figure represents the tressel for the female moths to deponte thleir eggs on* A 
mootbed plained board will answer ibr the frame. 
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trees th*is raised, would not be. liable, to be diseased in their roots, as 
foreign trees ; and the.^e engraited or budded trees would grow much 
faster, and furnish leaves mucb sooner, and of a larger size and bet- 
ter quality. This will not be doubted by those who have observed 
how n4uc I faster an engrafted tree grows, and how much larger its 
leaves are, than those of a seedling tree/* 

On producing fwo or more crops of silk-worms in one season. 

^ In page 28, was mentioned the spontaneous hatching, in the house 
of Mr. Millington, of the eggs of some silk-moths, in ten days 
after they had been laid, on the last of May and the first of June ; and 
the third hatching which took place of the eggs of the moths of the 
second crop. On the subject of these repeated productions, he says, 
<* I feel confident that, in mostparts of the Diiion, the climate will ad- 
mit of more than one crop of silk- Worms being raised in the course of 
a year, as in Asia. Our weather is equally favorable for their health 
for more than five months in the year; and if theteaves of our mulberry 
trees are frequently taken from them, they \vill continue to put out 
fresh leaves for the same length of tinie. Between the three succes- 
sive crops, which I raised the past; Summer, there were two intervals, 
each long enough to have raised other crops, when the weather was 
as favorable for their growth, and the mulberry trfee^ were putting 
out leaves as luxuriantly as at any time c|uring the Summer. These 
intervals were from the 12th May to the 12th June ; and from the 
10th July to the 12th August, each long enough to have raised a 
crop of silk- worms which would have made ^ve crops. I am con- 
vinced from the produce of the crops, that when five crops are raised 
the same year, the second, third, and fourth, will spin the largest and 
best cocoons. Our middle Summer months are not too warm for such 
worms as am hatched out in, and constantly live in this warm tem- 
perature ; but the first and last crops will be more apt to experienc3 
freciuent changes in the weather, and will be more liable to be injured 
by both heat and cold. 

I do not doubt but that the following plan will efibct the object of 
rearing successive crops : The eggs for the first crop, must be kept 
over Winter, and be hatched, in the usual manner, about the middle of 
April. If the mulberry leaves RVe amall, they may be fed a part of 
the time on lettuce; they will come to maturity, and wind their co- 
coons, within thirty days. Th6 eggs for the second crop must also 
be kept over Winter, and their hatching retarded in the Spring, by 
keeping them In a very cold cellar, or Ice-house, until within five or 
six days of the time in which this crop will be Wanted, when, by bring, 
ing these eggs ihto the room, they will i-eadily hatch : or the eggs 
for this second crop maybe provided, by forcing a few worms to 
hatch about the middle of March, in a warm rooip, and by feeding 
tliero on lettuce, until the mulberry trees will furnish leaves. These 
worms win grow* slowly, and probably will not spin much silk ; but 
if they are kept in a warm room, they will be healthy, and will fur- 
nish eggs which may be used for the second or following crop. Theeggg 
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for the thirds fourth^ and fifth crops of worms, v^ill bo famished hTthe 
first and second crop of worms, or they, also, may be kept over Win- 
ter, and their hatching retarded in tlie Spriiig, by keeping them in an 
ice-house,* until the worms are wanted. 

The eggs of the silk- worm will bear a greater degree of lieat the same 
season they are laid, without hatching, than is required to hatch them 
the following Spring. By being chilled during the Winter, they seem 
to acquire a greater sensibility to heat, and a greater disposition to 
hatch. When we wish to hatch them the same season they are laid, 
this process of nature may be somewhat imitated by keeping them in 
a cold cellar, from the time they are laid, until wanted to bebatched ; 
ttis will facilitate their hatching ; yet if th^ weather is not very warnm 
artificial heat may still be necessary, and a constant ex!posure to a 
temperature somewhere between eighty and one hondred degrees of 
Farenbeit, in a moist atoiosphere, wUl batch them in five or six days.t 
The hatching of these eggs may also be facilitated, or ratberi silk- 
worm eggs may be procured, which will have a greater disposition to 
hatch the ^me season, by putting the cocoons which contain the in- 
sects, in their pupa stalet in a cellar wherts the temjperature is at 
about sixty degrees, and by keeping them there until tney change ta 
moths and lay their eggs ; these ^gs, sodn after they are laid, might 
he kept in a temperature still lower, until wanted to be hatched. 

That silk- worm eggs thus procured and kept, would have a greater 
disposition to batchy 1 am convinced by the following late experiment. 
I had some eggs laid in 3nn§, when tms thermometer ranged between, 
ninety and ninety-six degrees : some laid in August, when the ther- 
mometer was between eighty-eight and ninety-four degrees; and'some 
laid the first of October, when the themiqmeier was between fifty- 
eight and sixty-five. These three parcels of eggs I ejqiosed to a tern- 
persUure of between sixty-she and seventy-two, on the 10th of Octo- 
ber, and before the 20th, that parcel of e^s which were laid in^ Oc- 
tober, when the whether was cool, hatchedout ; but the two fir^t par- 
cele(« which were laid in warmer weather^ did not hatch. 

I have supposed that the whole of each crop of worms will be hatch- 
ed at the samet and will all come to fteir full growth at the same 
time, and each crop will occupy the shelves about one n^ontb. In this 
case, (from their diminutive.size,) enough of these worms to fill all the 
shelves when at their full growth, Will fill only a small part ; the first 
two weeks, therefore, where the deject is ta keep the ^helves con- 
stantly filled with the jgreatest possible quantity of worms, something 
may be gained by having each crop hatched out on several diffibrent 
days, af3 each days hatching kept by itself. Under this management, 
the hatching may be so arranged, as to keep the shelves filled with 
worms of different ages, and of all sizes, which will enable the shelves 
to hold twice as many worms as they would otherwise admit of ; and 
this management will also ^ive the tenders constant and regular em- 

^ the eggi must not freeie. 

t The propriety of thiitnatacnti^ hoveter, qiiMtittDsMe. See p. 5S, on ovw- 
btiktioffeggi. 
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ployment ; every few days they will have some new cocoons of silk to 
remove from the shelves^ and some young worms to put on to stip^y 
their places*** 

UentarkSi — In the warm States, which abound with many unem- 
ployed hands, l^e foregoing plan may he put in execution. But Ae 
trouble attending it, will probably cawse few, if any, to attempt it. 
Confusion and injury would, moreover ensue, from having young 
worms on tlie same shelyes with worms spinning their cocoons^ (a 
time when they require to be kept perfectly quiet,) even were it prac- 
ticable to accommodate both. Mr. {M. has, however, demonstratei, 
that more than two crops of worms can be raised in those States where 
the heat continues long and steady. 



CHAPTER XrV. 

mSJBASES' 07 SUK WOBMS. 

A careful perusal of the principal i^-actical authors upon the rear* 
ing of silk- worms, and attention to their progres$i during the last sea- 
son, in a large establishment, have led to the conclusion, that the dis- 
eases to which silk-worms are subject in their various stages, may 
be referred to the following causes : 

Ist. E)*rors in tiatcbing the ^^^ imd ti^eattnent of very young 
worlds. 

Sd. Bad air.of the district in which they were bred. 

Sd. Impurity in the air in which they are kept, arising from defi- 
cient ventilation, fr^m exhalations of the littet* of the worms, and of 
their manure, ^hicli has been permitted tQ apcumulate. 

4th« Too close crowding, owing to wliich cavse their spiracles, or 
breathing holes, were stopped, ana the expiration and inspiration of 
air prevented. 

5th. The quality and quantity of food. 

6th. Improper change of food. 

7th. Peculiar . constitution of the air in certain seasons, against 
wbicb no precautions Can avaiL 

8th. Frequent changes of ten^rature in the room in which they 
are kept. 

I. JHseaHifrom defect in Me eggi. 

1st When the apartment destined for the eoming forth, and laying 
of the eggs of the mothistoo ootid, (54'' or 59^) the impregnating liquor 
will not be perfected ; and, consequently^ does not sufficientally act 
uvon the eggs, to give them the ash color, which, in the (*4mrse of 
fiHeen or twenty days, indicates the perfect impregnation. The un- 
impregnated eggs, produce no worms, and those imperfectly impreg- 
nated, bear in them the seed of diseases which destroy the iilk-worm 
itt vaiions stages of its eidstence. 
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2d. When thej*oom is too hot, (77" to 81';) if the male delays 
coupling, it looses much of the Impregnating liquid. If united to the 
female too- soon, upon issuing fi*om the cocuon, site lias not time to 
evacuate a superabundance of excrement! tious fluid with which she is 
loaded. She therefore becomes disordered, and t|ie impregnating li- 
quor of the male is weakened, by admixture with this matter of the 
female ; consequently, the eggs are imperfect 

Sd. Dampness prevents the eggs from drying, the embryo becomes 
a&cted, and diseases engendered. 

4. When the place, where the eggs were kept, or batched^ has been 
' or is damp, the slow and gentle evaporation of the matter contained 

in the shell, by which it insensibly attains the state assigned to it by 
nature, is pi*evented. 

5. When the eggs are too thickly heaped together, they heat, even 
at a low temperature, and the embryo becomes injured. 

No disease will occur, 1st, if the temperature of the place where 
the moths are kept, be maintained between 68* and 75% 2d. When 
the apartments are dry. 3d. Wl^en cloths on which the eggs are de- 
posited, are not folded too much, and are hung on the frames which 
have been described. 

2. Dis^asesfrommismanagenitnt of good eggs. 

1. When tlie embryo just verging to the worm-state^ in a moderate 
temperature, is suddenly exppsed to a much greater heat^ its organs 
become decomposed, and the shell of the worm will appear more or 
less red, which is a certain sign of futui*e disease. 

2. When, on the point of transformation into the worm, the embryo 
is suddenly exposed to a lower temperature ; the damage is then pro* 
piortioned to the length of time the heat has acted upon the embryo. 

3. When silk-worms being just hatched, ai*e exposed to a higher tem- 
perature than that in which they come forth, or the contrary, when 
the worms are exposed to a colder temperature than that in which 
they come forth. 

II. Diseases from the bad air of the district in which sUk-worms are 

reared. 

Low marshy places, and those in which the air is liable to stagnate, 
are exceedingly liable to produce disease. The combination of heat and 
moisture is death to them. On the contrary, it is universally agreed, 
that high and dry places aretiot only peculiarly favorable to the growth 
and liealth of the insects, but that the sUk produced by them is muck 
preferable to that from worms reared in places less elevated. 

IIL Diseases of sUk-worms from impurity in the air of the laboratory. 

When the air of the apartment is not renewed, jparticularly in the 
fourth and fifth ages, the damp stagnates in it, the transpiration k 
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checkedi the dung and litter fermenty and emit noxious exhalations i^ 
the skins of the worms become relaxed, and disease follows in a few 
hours. The necessity of preserving a free circulation of pure air in 
the apartment, has been often insisted on, in the preceding pages* 
The prevalence of a superabundance pf damp air, may be known by 
the use of a hygrometer, or indicator of moisture, and it is easy to 
remove this, by employing the means suggested for expelling the 
heavy air, and replacing it by light-fresh exterior air. 

On the means of purifying the air. 

Hitherto it has been reckoned a good method of purifying the air 
of a laboratory to burn some odoriferous or vegetable substance, to 
produce a grateful smell, while, instead of purifying or improving 
the air, by thes^ means, they were rendering it considerably worse. 
It has been erroneously imagined^ that what usually occui^ in our 
perception of offensive effluvia, should be equally applicable, to the 
noxious qualities of the air, which, as tliey affect the lungs, have gt^at 
influence on the general system of animal life. The ca^e is however 
dissimilar; ip producing a pleasant smell in the room of which the 
air is vitiated, we do. bat diguise to the sense the bad quality of the 
air we breathe, but the lungs are not less affected. We are then mis* 
taken in employing such means in the laboratory. 

In whatever manner any odoriferous vegetable may be burnt in the 
centre of the room, and not in the ^rate ; and, however grateful the 
odour may be, it will consume a. part of the respirable or vital air 
contained in the room, and, consequently, must injure the air.f 

We should here speak of the harm which maybe done by the smoke 
of chimneys which spreads often through the laboratory, and remains 
stagnant in it It is very .certain that, if the smoke often infests the 
apartment, it is to be feared we may see all the silk-Worms of a lo- 
boi*atory perish in a moment* 

Let us now mention the means of purifying the internal air of the 
laboratory, and of neutralizing and destroying, in some degree, the 
poison which exhales from the fermented substances on the wicker 
hurdles, and to produce the drying of those that are inclined to fer- 
ment. It must first be observed, that this remedy will not cost above 
SO cents for a laboratory of worms proceeding from five ounces of 
cggs4 

Take six ounces of common salt, mix, it well with three ounces of 
powder of black oxydo of manganese ; put this mixture in a strong 
bottle, with two ounces of water, cork it well with a common cork. 

* It i$ surprimng^ to find hdw large a portion of mephitic air disengages, particularly 
in th6 fifth s^e, from the ^k-worms, in an ^stablnhment spacious enough ^o contain 
the worms proceeding from an ounce of eggs. 

t Mr. Nysten alsogires his opinion, as to the total inutility of aU perfiime; to purify 
the air of an apartment in which silk-worms are kept p. 105. 

♦The use of the fumigating bottle, as In the case of the hygrometer, can only be 
necessary in very large establishments. Pure air, food regulwly given, cleanliness, 
abundance ot space, and f prop«r tempentture, are aU that the nlk-wonns require, to 
insure their bMitl^^ 
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ILffcp fbM bottle in any part of the laboratory farthest from tht 
stove or iire-places. In a phial put a pound and a half of sulphuric 
Bcii, (oil of vitriol,) and keep this phial near the other bottle, \yith a 
small cordial glass and an iron spoon ; and this is the manner of using 
it : Put into the small glass, two-thirds of a spoonfiil of oil of vitriol, 
pour it into the large bottle, and there will issue a white vapor. 

The bottle should be moved about through the laboratory, holding 
it high up that the vapor may be well spread in the air* 

When the vapor ceases, the bottle may be corked, and replaced ; 
even should there be no perceptible difference between the interior 
and exieribr air, during the fiflih age of the worms, it is good to re- 
peat this fumigation three or four times a day in the manner just ex- 
plained* When repeating the fumigation, the quantity of oil of vitriol 
poiir^ into the lai^ bottle may be diminished. The stated quantity 
of ingredlentB will be suScicint for a laboratory of five ounces of eggs. 
The bottle may be left open an hour or tv^o in the last days of the 
Iftli age of the silk-worms ; and placed here and there in the Ubora- 
tory, and even on the corners of the ' wicker hurdles, to diffuse tiie 
vapor thoroughly. 

This remedy may be employed, whenever, on going into the labora- 
tory, the air appears to have an unpleasant eflluvia, and that there is 
any closeness, or difficulty of breathing. 

ist. It may take place when the litter of the silk-worm is removed, 
j^iticularly in the fifth age. 

dd. When in moist weather tfai^ air of the laboratory continues 
damp, even after having made the blaze, which renders the fermenta- 
tion still quicker. 

This fumigation may be of use also towards the end of the fiour th 
affe, if the air be perceived to be impure. It may not be needed in 
lul ca^es, until after the fourth age of the silk-w^orms, and at the be- 
ginning of the fifth age. 

If there are severalsmall fire places in the laboratory, and that bla- 
zes a^ frequently made in tliem to agitate the air, fumigations will 
not be BO much required. 

It must be observed that care should be taken not to drop any of 
tiie oil of vitriol, either on the skin or clothes, as it burns ; and to 
bofd the bottle above the height of the eyes and nose, when it is opeh, 
because the vapor is very searching, and would be dangerous and un- 
pleasant. Should the substances in the bottle harden, a little water 
may be added, and, stirred with a small stick. This easy remedy is 
more powerful than all perfiimes commonly used, and produces five 
advantages in the laboratory. 

1st. The vapor in spreading immediately, destroys «ny unpleasant 
effluvia. 
2d. It diminishes the fenuentation of the litter, and dries it up, 
3d. It neutralizes tl»e eil^ct of all the mia^nrnta^ and deleterious 
emflmajtaons that might attack the health of the silk-worms. 

4liu b revives the syk-wcnrms, gentfy stImuhtiAg tliem, because it 
is composed in a great measure of pure, vital air. 
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f tk. The rapor 1$ mt alone favorably to the health of thit silk-wortii% 
but influences the goodncsa of the cocoon.* 

Of the Sifgrometer. ^ 

Scientific mjDn have invented various instruments fitted to nveasure 
tiie quantity of mobtitro which t,hc air may contain in any circumstan- 
ces, using, in the ii* coiistruction, bodies wiiich attract tlie danipnegii 
from tlie air easily, and sti'etch by degrees, and \ihich contract again 
when the air is dry. A plate of corauipn table salt, coarHety poundeil, 
day answer to shew the moisture or dryness of the air. llygi*Oi|ie» 
ters of varioits materials have been ^onstructwl. llie annexed cut^ 

wilj give a good idea of a. usefuly 
simple/ and clteapone* The prinei- 

£Je Ufm wliich it is Constructed, may 
e tliws briefly illustrated. The ef- 
fect which a moist atmospliere has 
on any tvvtstjed cord, iJi that of <tl- 
minishing ris length, by causing tlie 
spirals to approach each other^ If, 
therefore, a long piece erf string be 
lUtacheii to the ]ieg at B, and cunvcy. 
ed round the pulleys C, I>, K,F, 6, 
with a weight suspended beneath, we may, by referring to the index 
hand and scale, readily ascertain the ainount of moisture that has 
been absorbed by the vegetable fMii'e. If the string be soaked in a so* 
lotiim ofcomimm salt fn water, it tvlll more readily indicate any 
slight accession of humidity in the atmosphere.f 

It would be desirable to have tw« hygrometers in a large laborato* 
ry, idaced within a certain distance of each other, to ascertain the va- 
rious degrees of moisture in different parts of the laboi*atoi*y. 

When tlie hygrometer indicates a Very damp state of the atmos* 
phere, wo(hI shavings or straw slio<ild be burnt in the lire places, tm 
absfU'b the humidity, and replace it by the external air which is dried 

• So much importance ia •tUched to the use of the acid fiimigiitiona by Datidok^ 
and others, that it has been thought ri^ht to retain his directions respecting them : but 
it is proper to remark, that Mr. Nynten, aftei: a. course of laborious experiments with 
tliem^ and with other fumigations, comes to the decided conclusion, that they are to- 
tally inefficacimisW me'ails of curing the actunl diseases of silk- worms. , He even 
found, in an c^xperimettt with two thousand sick worms, tl)at more died in a rbom 
where thtt fui^igAtions were continuftUy used, than in another, in which the pure air w^ 
allowed to circulate freely among a similar number. He allows, however, that tlie fu- 
migations may act as a prtrventive remedy, by neutralizing the bad air of the apartment. 
It I* wi h this view that Dandolo uses it. He confirms the repeated posiUons of Dando* 
lo and the experience of aU practical writers and cultivfitors, tliat t« prevent the dj|h 
eases of silk- worms, it is only nece sary to hatch the eggsin a regularly increafi^d beat, 
to feed the worms uith good and dry leaves, to ke^p them in a pure air of the tempe-" 
rature prescribed above, and, finally, to observe rigid cleantineas. He remarks that, 
it was'not Paroletti who first used acid fiimigations for worms, but Rigaud de Lille, who 
says that he thereby dimtnitihed tbe mortalty among them ? but candidly acknowled- 
ges, that he freely admitted the external irir attke aame t«iac«--Ky8tea sur I* UBkOim 
des vers aSoie, pp. 101, 103. Paris, 1808. 

t T. vrdliams. The Scientific Gazette^ part 3d, p. 81. London, 1835. 
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by this same blaze* Blaze is preferable to mere fire, for two reasons : 
the first is that, for instance, with two pounds of shavings, or of dry ' 
straw, there can be attracted, from all points, towards the chimney, a 
liu*ge body of air, which issues at the flue of the chimney. While In 
the meantime, this air is replaced by another quantity of exterior air, 
which spreads over the wicker hurdles, and revives the exhausted silk- 
worms. This change of air may take place without effecting any ma* 
terial variation in the degree of heat in the laboratory. If, on the 
contrary, thick wood were employed, it would require more time to 
move the intericM* air; ten times more fuel might be consumed, and 
the laboratory would be too much heated, llic motion of air, all cir- 
cumstances being equal, is in proportion to the quantity of blaze of 
the substonces that bum quickly. When wood shavings or dry straw 
cannot be procured, small sticks of dry and light wood may answer. 
As soon as the flame rises, tlie hygrometer shows that the air has be- 
come drier, and the degrees of it can be seen distinctly. 

The second motive which should lead us to prefer the btoze, is the 
light it diffuses. It cannot well be imagined how beneficial this light 
is, which penetratea eve^ where, nor how much it influences the 
health and growth of the silk* wprmt* 

IT« M$ea9ufrom wami of twn^ 

When silk^worms lie so thick on the wickers, or Ibedtng frames, 
that they cannot feed with ease, n difibrence in ^ir development will 
result, and large healthy worm$ will be found mixed with small and 
sickly worms. This mixture affects the periods of their transition ; 
some will be lively, some torpid, and others still requiring food pre- 
viously to their transition : this confusion kills great numbers, or 
causes them to drag on a sickly existence. 

8ilk*worms as stoted in their anatomical description, do not breathe 
by the mouth but by small a|)ertores, which are placed near their 
l^s, and called stigmata or spiracles. These breathing holes are 
almost all stopped, when the worms are heaped togetlier ; hence their 
breathing becomes diflicult, their transpiration ceases, and sickness 
takes place»^ ^ 

V. ]Hua$e$frtm the juaUty &r qumHtif tffood. 

Remarks and cautions on tliis head, will he found in the course of 
instracUons for rearing the silk-worm ; but it is proper to notice the 
mode in which the food affects them. 

1 • The preservation of the health of ailk^worms, depends essentially 
oh the leaves being perfectly dry when given to them. Wet leaves 
invariably produce a diarrbma. 

In the four first ages, the leaves may be easily kept two or three 

* Seven! thomaii^ womii were kiOed in one case lait Summer, from the above cmim^ 
aearPhibdelpbuu See the account oiOiediacaae called tr^ei« 
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daysf but on the days when the silk-^worms are Yomcioos, a number 
of persons must be continually at work to proTide for their daily con^ 
s^mptionr and dry the leaves a day ot two before they are wanted. 

To dry in a day several hundred pounds weight of mulberry leaves, 
proceed in the following manner ; 

When the wet leaves are brought in> have them spread on brick 
doors, or on earthen floors, which should be as clean as possible. Then, 
according t6 the quantity^ one or two persons roust spread them with 
wooden forks, turn them^ throw them about, and move them much* 
This, often repeated, very soon shakes off the wet, Jf the floor is not 
of bricks^ ai}d the ground becomes wet, the leaves should be raked off 
to another and drier part of the floor^ 

Although the leaf appears quite dry after this operation, it still con* 
tains a great deal of water in its folds, and even on its surface. 

Then twenty or thirty poupds of leaves should be spread upon a 
large coarse sheet, and doubling it into the shape of a large sack, two 
persons should hold the four comers, and shake the leaves well about 
from one end of the sheet to the other, until they appear to be quite 
dry, which will be the case in a fewr minutes. 

Should it be re(|uired further to dry the leaves, by burning a large 
heap of shaving^, and some faggot sticks, and placing the leaves nearly 
all round the fire, taking care to turn them ^yeU with clean pitch forks, 
they will become, by these means^ as dry as if they were gathered at 
noon on a fine day f it may be effected, as is r^uired, in either way. 
Should the leaves be only wet yrith dew, drying them with the sheet 
will 1)0 sufficient. 

fi. iThe experienced Pullein says that the leaves of mulberry trees 
which grow in moist grounds, or in places shaded from the sun, and 
those from suckers produced from the trunk, roots, or principal arms, 
being full of sap and moisture, crude and immature^ will produce fa^ 
tal distempers in silk-worms : even by giving them only one feeding, 
they are surfeited, and throw out of their* mouths a greenish liquor, 
and a clear humour out of the pores of their skins, and out of the little 
point growing^near tlie tail. This clammy moisture, by rubbing 
against one another, closes uptheBpiracles, or breathing holes. 

5. Toung worms should invariably be fed upon young and tender 
leaves*. The strong nourishment derived from full grown leaves, as 
has been already menti^iied, produces disease in them. Old leaves 
must be reserved for worms in their advmced ages. 

4. Over feeding and scantiness of food, are the remote causes of 
disease. Unceasing attention should therefore be paid, to have tlie 
worms regularly supplied with food, and in proportion to their ap* 
peiites. 

VL JH9ea$esfr(m change t^ food^ 

When silk'Worms have been fed upon the leaves of the native red 
mulberry tree, they sometimes become diseased, when these leaves are 
c&ang^ for ttiose of the white species : and the same ^hct takeft 
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place* when the orcler is reverserf. In the first case* if pe rmittedt 
they wilj eat su ravenoasly* as to be deprived of the ability to digest 
their fcKid. and will burst : in the latter, a derangement of their func* 
tions. and general debility takes place. From tlie facts detailed in 
page 34, of the leaves of both species of the mulberry being in- 
discriminately eaten, when mixed, and given to the woinufv, it might 
be supposed that no injury would arise from a change of the leaves of 
the white to those of the* red S|iecies, but the fbllowing case, among 
others which could be cited, shews that the experiment is not safe* 
««0n one occasion, a neighbor being deficient in white mulberry 
leaves, ahont the time the worms were preparing to spin, gave them 
a quantity of t\%e blai k [reil} mulberry leaves. The worms fed readily 
upon tliem, but imnietfiately sickened,, and performed their task of 
winding very impeifeclly."# It is possible, that, in this case, a partial 
cause of the efl^t produced, may have been the quantity of the food 
given to tlie worms. The change of nourishment, when I'endercd 
necessary, should be gradual. Hie danger arises, as in the pi*eced- 
ing rase, from a substitution of one leaf for another, in tlie late 
stage of their existence : fiir it has been already (^served, that, before 
this tin(ie« silk- worms can be supported uiwn lettuce and other leaves, 
and that afterwards resort can be had safely and beneficially to those 
of the mulberry. A recent experiment shews that, until this critical 
e|)och no injury will attend a change of ihe foreign for the native 
leaL Mr. Prince, of Flushing, Long Island, *<fed some silk-worms 
until they were half-gro\in, upon tlie white mulberry, and then fin- 
ished them upon the native species ; they grew so rapidly, that they 
commenced spinning in twenty *one days, and produced excellent silk,'* 

Til. Bv$eaM€rJrom peculiar comtituHnU of the air. 

The injurious influence of certain states of the air upon the pro- 
duction of fruits, has long been o|{.served by farmers and horticultu* 
rists, pai^ticulariy in respect to gra|)es ; and the same influence is of* 
ten experienced by the cultivators of silk^^'orms. Dandolo has no* 
ficed the extremely unfavorable state of the atmosphere in Italy in the 
year 1814. These |>eculiar states of the atmosphere in certain locaU 
ities, not being referrible to its sensible qualities, renders it impossi- 
ble to gtiard against the injurious effects produced by them on silk* 
worms, f 

Wheti such a state of the atmosphere takes place, we must be the 
more particular and attentive in guarding against tlie usual and 
known causes of disease. 

* George A- TufiU, Eaq. of Worcefter county, Utttachusetts : answer to the oft- 
circular. 

I f It is much to be regretted that science has not yet enabled us to ascertain the pre- 
dse eauses to which the bad air, in particular places, is to be ascribed. The Eudio- 
meter win give the constituent proportions of the air of a place $ bnt repeated experi- 
irents with it, on land and sea, in balloons, and steeples highly elev»tea, and in deep 
caves, in an orchard in bloom, and in the chamber where ^ nuligpuint fever prevails, give 
»esulu so very nearly similar, that it is impossibte to ascribe the health of one place« 
or the prevsdence of an epidemic in another, to the mater or less abundance of any 
portion of the airs which enter into the compowtion or the atmoivherie. 
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VUL pUeases fiom ^4<fett chm0 cff-tifikpefaiure* 

The great importanco oKprescrvinff silk-worms unirornily In that 
particular degree of heat which amiue experience has proved to be 
most proiier for each particular stage of their short existence, has 
been fully pointed out in the coiirsei of the instructions for rearing 
'tiiem ; and as no caune will inoi*e certainly produce disease, than inat* 
tention to this point, it is proper to notice it in this place. To ensure 
regular growth to the worms, and the gradual evolution of their fine 
organs, it is essential to protect them against sudden changes of tem-^ 
peraturci which often amount to 40" in the United States, in the 
course of twenty-four hours* Hence it is abfiotutely nee< ssary to 
regulate the heatof tlie apartment by a thermometer, and to warm it 
by means of a stove of brick, tile, or porcelain, In preference to one 
of iron ; because the he^t communicated by any of the tliree first, will 
be much longer uniforln, than when one of the last is used. The ten<- 
der nature of tlie insect causes it to be exti*emely sensible to a diminu- 

Sion of temp^ratui*e^ and ^ hen this takes pli^^e, to the extent of several 
legrees, tliey become chilled and torpid, they cease to eat, the diges- 
tion of their food is inteirupted, tlteir growth is checked, and the foun- 
dation of disease is laid. 

Again, danger to their health wHI arise from an incautious increase 
of heat, aft^ being thus chilled ; and further, tlie exposure to 
sudden and great heat, when near the time of spinning, will cause 
silk-worms to cease eating ; they become enfeebled and relaxed, and 
sometimes die. The Abbe Sauvage* particularly notices the da* ger 
to their health from this cause. In the Stinimer of 1 83$, vast numbers 
were killed from it, in Mansfield, Gonnecticutf 

PATlTICXnLAIt niSEASES OF ^I£K-llbRMS* 

The Passis.-^This disease appears after the first moulting, where 
the worms advance unequally In gniwth ; tliey are observed to be 
short, thin, and without vigor or appetite : it is ascril>ed to their being 
too much heated in their etirly state. Tlic remedies consist in sefm- 
rating them fii>m the healthy worms, putting them in another apart- 
ment which is well ventilated, giving them tentteT leaves, and in pre- 
serving them in an uniform temperature, wliich ought to be a little 
higlier than that in which the healthy ones are kept; for although 
heat unduly applied, was one cause of their disease, yet, when feeble, 
they rcf|iiire more warmlh than healthy worms to restore their vigor* 

The Grasserie. — ^This api>ears toward* the second moulting, and in 
the third or fourth ages. It is ascribed to the fmid being too substan- 
tial or nourishing for the young worms. They eat, but they do not 
digest their food : hence they swell, their bodies become opai)ue and 
of a green color, and their skins tear fi*om tite least touch, and, some- 
times, spofitaneously from over distension. Their bodies are also 



* 3d Memoir, p. 70, 
t John Fitch, £tq. 
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covered with a ^tsGons 4ljr humor, which transudes the sUti. Mr* 
Nysten sayst that it is owing to the. too glutinous nature 4>f tlie 
food given to the worm hi the second and thtnl ages ; because be has 
seen the disease attack worms when thus fed, which tiiose that had 
eaten tender leaves escaped; and from the prevalence of the disease 
in Piedmont, and In the Department of the Mouths of the Rhone, 
where the Spanish mulberry, which has hard and. large leaves, is 
cultivated, whilst it is seldom seen in the Department of the Drome 
and Isere, where tliat variety of the mulberry israri. If this theory 
be correct, (and it certainly is very rational) the remedy is obvious : 
to feed the worms in their three first ages with teller leaves, and to 
avoid the variety of mulberry mentioned : this, by the way, it is thought 
has not been introduced into the United States. 

The Lmette. — About the fifth age, silk- worms are sometimes attack* 
ed with a disease called lusette or dairetUf from the shining appoaranee 
of tlieir bodies. Their beads also increase in size; they cease growing, 
and die without forming cocoons. On opening them, their stomachs are 
found full of a glairy transparent fluid, without any i^ains of food 9 
and hence it has been justly ascribed to a neglect of the supply of 
mulberry leaves. This theory was pro%-efl by Mr. Nysten, who pro- 
duced the disease by starving some worms for twenty-four hours. The 
means of prevention and of cure are therefore obvious. Care should, 
however, betaken to separate theafl*ected worms from the healthy 
ones, and to supply them with food in a gradual manner, to prevent 
an opposite disease arising from too sudden repletion.*' 

Tke FeUoirs.— ^Tbis disease ajqiears toward the end of the fifth age, 
when the worms are filled with the silky fluid, and are about to spin. 
The Abbe Saurage ascribes it to exposure of the worms to sudden 
and great heat It consists in a yellowness and swelling of the body, 
an enlargement of tie rings, an appearance of the feet being drawn 
up from the puffiness of the surrounding parts.. The worms also cease 
to eat, and run about, leaving stains of a yellow fluid, which exudes 
from their bodies. The yellowness first appears round the spiracles, 
or breathing holes, and gradually diffuses. It is a kind of anasarca 
or dropv of the skin, arisitigfrom the infiltration of the nutritive 
fluid through every part of their bodies. The insects soon become 
soft, and burst The acrid humour issuing from them, will kill any 
worms that touch it Sauvage also ascribes it to a defect of trans* 
piration, to indigestible food, and to exposure to cnid during rainy 
weather; and directs to dry the air of the apartment, by light- 
ing flre^ in the chimney of the apartment during rainy weather. The 
yellows or Jauiiesse, and the grasserie, are deemed the same disease 
by Sauvage and Nysten ; hut the grasserie is nM>st serious when it 
occurs during the moulting, than wheti it takes place towards the last 
age. . In the former, it is a general disease ; in the latter, it is merely 
accidental. Whenever they do occur, tliey are to be dreaded, and 

* R«che)vhes tiir la MaUdiet det Vers a Soie, par P. H. Kyitcn, p. 116. Patk, 1S06» 
DCS Yen a Soie« pavH. Rcjiumd, p. 111. Pani^ 1S34. 
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dboutd be attended to Trithout delay. The diseased worms mast be 
Amoved to a separate apartment, where a cliange of air, aided by 
fires, may cure them. The dead worms should be carefully buried, 
to prevent their being eaten by pooltry.. In one case of this disease^ 
which occurred in BucIls county, Pennsylvania, in tlie ^ear I77d, oak ' 
leaves were laid in the wi^ of the worms, and were greedily devour- 
ed by them, and cur^d. in another, these leaves were given by de- 
sign, and with similar good effect. The paHicuIar species of oak 
was unfortunately not mentioned. 

"the «tftf«cflr({tne.— This is caused by a continuance of a hot, dry, 
olose, or talni stateof the air; and shews itself by black spots in 
different parts of tiie worm. These spots afterwards become yelhiw, 
and finally red, or of the color of cinn^num, which is difitised over 
the whole body. , The worm becomes hard and dry, atid is covered 
with a white mould. The disease apjpears in the fifth age. The re-« 
medy Is, to purify the air, by the use of the fumigations recommended 
by Dandolo, and by the admission of frei^h air from theettemd at* , 
modpheroy and to cause it to drcutsttebynieani^ of ventilating openings 
intheroom. 

The Tnpea, Of •tforlBlanc^^Tiiis disease appears during moist or 
rainy weather. Mr. Nysten proved by experiments* that it also 
proceeds from the confined exfaalationB of the worms and their litter. 
They bec6me flaccid and soft, and, when dead,jpreserve the semblance, 
of life arid health ; but they soon turn black, and become putrid. The 
remedies are obvious : In the first case, the air of tlie apartment should 
be warmed, and made to circulate, by lighting fires in the chimney; 
and, in the latter, by removing tlie diseased worms to a clean shelf or 
table in another room. I'be mearis of preventing the disease are, 
uninterrupted circulation of warm dry air, and rigid attention to 
cleanliness. 

The foregoing account of the diseapes of silk^worms ought not to 
alarm the cultivator. They will be preserved in perfect health, if 
the causes nientioned are avoided ; or the prescribiMl means, if used 
intime» will' cure them. ' 



CHAPTER XV. 



mSFABATIOKt FOB BBEtllTG THE SIIJU 

Bow to take offthejhss, or loose siMe. from % cocoom: the reasont for 

$oriingthem. 

Before the rocoons are reeled, it is necessary to free them fr6m that 
loose, fuzzy silk which is on their outside, arid is called floss; it 



Digitized by 



Google 



iSf [Doc. No* 1S8.] 

being of so fine and loose a cdnsistencef and partly \^v6ktn hj ttkiog 
it fi*oin the branches, or framed^ whem the worms imd ^pun theoi, tliat 
it cannot be reeled off« It may be taken off by opening it on om 
of tlie ends of the ccK^'ionff, and tlien thrustinlg out tlie hard part of 
tliein, clearing off, at the same time, the loose silk adliertng close to 
them, and mixing this part with tlie floss^ to make ordinary cheap 
silk. Then sort the cocooii» according to their different degrees c^ 
hardness. If the strong, tlie tender* and the double ones aire mixed^ 
;the trouble is not only greatly increasedt but, inre^ling, the tki*eada 
frequently break* and the value of the silk is thereby lessened* For 
tlie proof of this, let us suii|)osc only two cocoons* one compact and 
hard* and the other of a loose and soft substance* thrown together 
into the hot water^ in order to be i*ealed off together* and to make one 
thi*ead. If* now* the water be sufficiently hot to let the hardert o£ 
the two cocoons wind off with ease* by dissfdring its gummiuess* ihcoi 
that water will be too. Iiot for tiie other* the substance of wliich is 
loose* so that it Mill run off in burrs ; that is, flakes of the silic will 
come off without being drawn to their extent ; which burrs* as they 
pans the guide-wires, will endanger the breaking of the thread, filling 
it also with lumps and inequalities. On the other hand* if the water 
be of tlie proper temperature for the soft cocoon, so as not tooccasiim 
tlie above inconvcHience* it will then not be hot enougli for tlie hard 
cocoon* so that its thread will notbe^iven off* without some stretch 
and violence, which endangers its bi^aking, and giving thetrouble pS 
adding a fresh cocoon ; and, iji both cases* the single fibres of the co* 
coons being unequally stretched in4*eeling, will m;ike the combined 
thread the weaker, and less even and glossy ; since tlte single fibi'e of 
that cocoon which was most stretched by tiie reel, will, upon disband-^ 
ing, contract itself nitM'e than the other, and be srparatA-d from it in 
some places. On these accounts* having first separated the ilouiulo 
cocoons* and also those \yhich c^mtain nothir^ but floss^ with any 
Others* wliicb* being imperfectly fin'med^ x:annot be reeled, sort the 
perfect cococms into three kinds* according to tInHr different di^rees of 
hardness* which can bo readily perceived* and throw tliem into three 
different liaskets.* 

The cocoons may be divided iitto two general heads, or classes ; the 
white and the yellow. In the yellow, wejncct with all the shades 
from a bright yellow* diminishing, at last, to white ; some few are a 
pale green. We may reckon nine different qualitic}*, of cocoons* which 
ai*e mei with* more or less, in allfilatiires* or i*eeling cstablisliments. 

1. The gO(»d cocoons aie those which arc brought to perfection* 
and are strong, hard, of a fii>e grains and little oi* not at all spotted. 

2. The [iointedc4icoonsarethose*of which one of theextremitics rises 
up in a point. Alter having afforded alittlesilk, tlie point whi<*h is the 
weakest part, bi^ks, or tears, and it is im|)ossihle to continue to 
wind them any longer ; because when tlic thread contes round to the 
hole, it is* of consequence, broken* and tlie whole contains nothing 
but ends. ^ 

• PuUein on the Culture of ailk, p. 251. 
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3. The cocaloiv) are a little larger than the others ; yet they do 
not contain moi*e silk, because their contexture is not so strong. 

4. The fioui)ion, or double cocoons^ are so called, because thrycon* 
tain two, and sometimes tliree worms. Tliey interlace their threads, 
and make tlie silk called doupicm. 

5. Tiie soufflons are ira|)ertect cocoons, the contextui*e of which is 
loose, sometimes to that degree, that they are transparent, and bear the 
same profiortifm to a.good cocoon, as a gauze to a sattin. These can- 
not be wound. 

6. The iierPfM'ated pocoons arc so called, because they have a bole 
at one end ; for which reason, they, also, cannot be wound. 

T. The calcined cocoons are those in which the worm, after the for* 
mation of the roccMm, is attacked with a sickness, whirii sometimes 
petrifies it, and, at other times, reduces it to a fine white powder, 
without in the least damaging the silk. On the contrai*y, these co- 
coons pi*oduce more silk than the others, because the worm is ligliter. 
They are ti> be distinguishetl by tlie noise the petrified worm makes 
when tlie rocoim is shaken. In Piedmont, they sell for as much more 
as the others. It is very rare to see a parcel of 25 lb. of them at a 
time : & lb S oz. of these cocoons have produced 1 lb. fine silk, of 5 
and 6 cocoons, 

8. Tlie giNMl clioqiiette, consists of thofte cocoons in ^hich the 
ivorm dies befoi*e it is hroiiglit to |ierfec^ion ; they are to be known by 
the worms sticking to one side of the c6roon, which is easily to be jier- 
ceived, wJien, on shaking it, the crysalis is not heard to rattle. Tliese 
cocoons are of as fine silk as the othei's, but they are to be wound sepa* 
rateiy, because they are subject to fiii*ze out, and the silk has not so 
bright a color, nor is it strong and nervous.^ 

9. The bad choquette is composed of defective cocoons, spotted or 
Totten ; many of these cocoons may be wound togethei* ; they make 
very foul, bad silk, of a bluckish coIch*. 

To judge whether a cocoon be gmid, observe if it be firm and sound; 
if it has a due grain, and the two ends i*ound and>sti*ong, and capa* 
bio of resisting pressure between the thumb and finger. Thetcococms 
of a bright yellow, yield more silk than the others, because they have 
more gum ; but this accounts to the winder only, because all the gum 
is lost in dying. Pale coc<K»iis have less gum, lose less in winding, 
and take a better white or pale blue.* 

I'o the foregoing kinds of coc^^ins, another is mentioned in recent 
French works, anil called sattiny. Its tissue is coarse, apd like flan- 
nel, and the surface shines. The silk of this coccwm is bad. 

As it will be useful to know the pi*ecise dimensions of a stove and 
basin usi*d for heating water for cocimns, the following details are 
given by Mr. Sreidienson, of an establishment at Montauban, in 
France : height f*f the stove from the ground, tweiity4wo inches ; 
length of the stove, twenty nine inchesand a half; breadth twenty-four 
inches ; height of the ii*on bars for sup]Kirting the charcoal fifim the 
grouni, for holding the fire, twelve indies; width of the door, or 

* TnaM. Amu. PhUm. 8oe. vd. Z 
17 
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opf tiitig at the bottom of the stove tor taking oat the aidiesj and for 
giving air to the fit'o, nine inches ; width of the door to put in tlie 
charcoal, seven Inches and alialf; lengtli of the oval co|i)}er basin, 
built on tlie top of the stovo to, Imld hot water, tweniy inclios and 
tliree-fjuai'tcrs ; width of the basin, sixteen and a h»lf inclies ; depth 
of basin* tlH'ee inches and tliree-quarters; breadtli of the rim of the 
basin, one inch and a quarter* 

Instead of using a common stove or. furnace to heat water for the 
cocoons, sleani has been pi*oposed and used by Messrs. Gensoul and 
Aldiui. \j\ma the plan of the first, the steam is admitted directly 
into the water containing cocoons intended to l>e reeled ; but tlie last 
adopts another mpde. which, u|M)n a large scale, is certainly to be pre- 
ferred. A cofiper boiler covered, and with a hollow bottom« lias a 
vertical tube adapted to the Centre of the cover, with a cock, by 
means of which, the water intended to furnish steam is admittecL 
This boiler will hold four pints,^ (French) and at the beginning of 
thept*occss, it is ti be filled to nearly two-thirds. The vertical cy» 
linder has a tube with a cock, through which the ^team is introduced 
into a wooden tube, placed on its side, to the ei^rnal surface of a vase 
above it, and gives out steam at its extremity, through a series of 
small holes turned towards the bottom of the va«^ ; the holes are to 
avoid the inconvenience arising fi*om the too rapid esca|>e of tlie 
steam. This vase is of copfier, and contains six pints of water. Tlie 
steam box is tinned on the bottom, inside, and a little inclined to the 
8i<le of the boiler, with which it communicates by a tube« with a rock, 
conveying back the comlensed steam to the bottom of the boiler. 
Thus the water in w hicli the coccnms are put, is regularly and per** 
maiiently hrated, without any loss of water, supplying the steam, 
atid without the injurious ebullition of the water, which takes place 
when steam is inti*oduced directly into it, and which causes the rapid 
and irregular motion of the cocoons in tlie basin, f 

The annexed cut will give an accurate idea of the eonstruction of 
the ai>i^ratus of Mr. Aldini : 




Upon a small scale, the common clay furnaces made In PhiladeU 
phia,, answer very well to heat v\ ater in a cop[)er basin placed upon thenu 

* A Fren<;h pint is about a quart American measure. 

f Hecherchet tur rappfication exterieure de la Vapeur pour e'chaui!^ I'cMi dans la 
iLtur* deU loiet p^^r le Gh^raKer AMUu, Faris^ 1819. 
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Tlie tempeititure of the water is to be reguIatccU 1st, by the na- 
ture of the silky resulting, in part, from the quality of the food uixm 
whidi the silk-caterpillars have been fed. This is exemplified in a 
striking manner by a fact recorded by Aldini,''*' which is, that, in 
Piedmont and in Lombardy, tiie gummy cement of the cocoons is so 
easily soluble, as to pwjuiie the water to be heated only to 60* or 66' 
of Reaumur, (168% 181* of Fahrenheit.) while the cocoons sptm in the 
aoutliof Italy, and particularly in the Papal territories^ i*equii*ea 
heat of 80'^ of R., (j^ir of F,) owing to the gi-cater tenacity and so- 
lidity of the* gum* fid. The state of the cocoon, as regards its firmness, 
influences the heat of the water, as shall presently be . mentioned* 
Sxi^eriments can alone, therefore, determine tlie various degrees of 
beat requisite Air the water in different places, and for the several 
varieties of cocoons, and even C^r different parcels of cocooii.s of the 
same sort. As tliis is a point connected with th^ success of the opera* 
ti'm, it affords another argument for the use of the tlu*j*mometer, in 
ordei* to insure it, and to prevent the delay and trouble which will 
ever ensue from guessing at the heat of the water, by dipping the 
finger in it. Our own sensation^ are very inaccurate tests of the 
heat of the water : the use of the thermometer, besides saving much 
time and trouble to tlie spinner, will insure an evenness of thready 
and |ierfection to the whole ojieration.f 

The jierroration of the cocoons by the moths, destroys the continuity 
of tlie thread, and thus spoils them for reeling. They must, thei*e- 
fore, be either I'eeled ofl^, before the moths come forth, or after the 
IvoriBS have been killed : the means of doing this, at*e, by es^posing 
them to the steam of boilii;ig water, or to the beat of an oven. 
But as it is a fact, well established, that cocoons feel mtire readily, 
and that the silk is of a superior* quality, when 6btaine^l without their 
having been subjected t& either of these, expedients, every exertion 
should be made to i*eel thend as soon as proper, after the cocoons have 
been form^^ When the business is conducted upon a large scale, 
it may be impossible to do this; in which case, the moths may be 
prevented from coming fortii at their usual time, by placing the co- 
coons in a cold vault, cellar, or ice-house, as formerly mentioned on 
the authority of the Abbe Sauvage.$ 

Practical men are divided as to the best mode of killing the chrysa- 
lis : some prefertniig tliat by steam, and others tliat by the heat 
of an oven. — Both methods shall be described. 

The sicademy of Nisrpes deemed it so important to ascertain the 
best mode of killing the chrysalis, as to institute a set of experiments 
on the subject, in the year 1809; and they came to the conclusion^ 

* Hecberchei, &c. &.C p. 23. 

t A mercurial tbermometer, u already said, page 48, should be preferred, for thoti 
made with spirit of wine are seldom accurate. 

^ It is the general practice, in Connecticut, to reel off the iilk, as soon as possible 
after the cocoons have been formed, and without killing the insect, by either of the 
Bieana mentioned. 

4 See page 26— If placed in an ice house, the box contmning then, muft be wdl 
coTcrtd to prevent the ^bsorptioa of moisture. 



Digitized by 



Google 



182 [Doc. No, 158.] 

that the steam of hot water eRected the object best/ without injuring 
the quality uf the sillc. Six ounces of white cocfMms were submitted 
to a tcm|)erature of 75** of steam in a close vessel, furnislied with a 
safety valve for half an hour, f when the cocoons were taken out, and 
the chrysalides were found dead. Tlie texture and color of the cocoons 
were uninju^t^d, but their weight was reduced from six ounces to five 
ounces three grains. ^ 

The folloMing description ^f thri furnace for steaming cocoons in 
France, is given by Mr. S(e|ihensoii : 

<* It is built of brick, the groumi part holds the fuel, which is placed 
upon a grate ; o\er that, and at a little distance, a ctipper cauldron is 
fixed to contain the water ; above this is anotlier grate, U|ion winch tlie 
cocoons are placed in a bnsket, the twigs of wliich are wi<le apart^ the 
more i*eadily to admit the steam. To this grate and cauldron, access 
is had by a door opening above the entrance of the fire. The furnace 
Is arched with bricks, that, whrn tlie door is shut, the steam may 
be retained within; which, in the space of eight minutes, is found ef- 
fectually to kill the insects in the ciK*oons. The basket is tlum taken 
out and put aside, to let thecocoohs dry ; another basket is then filac- 
ed in the furnace with more cocoons, taking care to keep up the fire 
so as to have the water in the cauldi'on always boiling.'' 

]f the furnace be arched, ^a safety valve should be fixed on the 
top; a wooden cover would be safer, over which a w<ioHen rug ifiay 
be tlirown. The foundaticm ought to extend h^ynitd the btnly of the 
brick work, and an o|)ening in it left to admit air to the fuel, and to 
take out the aslies; it shoiml he provided with a sheet iron door with 
hinges, having a smaller door in it, after the manner of the dotn* of a 
ch>se stove ; over this ojiening a fire stone, or cast il'on plate, nnist bo 
placed, to support the brick work above, and to prevent it from being 
injui'ed when tlie wood is put in. A vacancy of two inches must be 
left between the. boiler ami the siirroundi^ig brick work, to cause the 
flame to pass round it, bef6i*e the sm^e is |)ermitted to espape. Fuel 
will thus be saved, and the regulat*ity of the heat be more certainly 
kept up, which is an essential point' to ensure the death of all the 
chrysalides. Tliat no doubt may remain on this head, the cocoons 
should be covered ijrstanily, after being taken out of the furnac/e, 
with a woollen cloth, one or two hours to confine the heat. They 
must then be dried xyitlmut delay, or the silk will be injured. Expo* 
sure to the air in dry weather will eflR»ct this ; in damp weather, they 
may be put in an oven, gently heated, on clean cloths of linen or 
muslin, or in baskets. 

• The French writer from whoim this account is taken, does not mention the thcr* 
momettr used on this occasion. -It was either that of Celsius^ called ttie Cei.tigrade, or 
©f Reaumur, hoih of which nre used in France. The scale of Celsius, bttween the 
freezing ana boiling points, is divided into 100**. The freeaing pojnt is marked 0, the 
boding point 100® : 75® of this, then, would be equal to 60® of Reaumur, or 167® ofFah* 
renheit. In Reaumur's scale, the space between tiie boiling and freezing points bdi* 
Tided into 80®. The Freezing point .is mi^rked 0, the boiling point SO*^ { on this scale, 
75® is equal to 202® of Fahrenheit, or 94® of Celsius. It is probable tlie writet rfefert to 
Reaumur's scale, 
t This length of time is quite unnecessary, and even injurious to the cocdbni. ' 
i ThuU eonplet de mechanique» par Boiyhis, Tom. 7, p. 15. Parii^ 182a 
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Tabake CoeooH9* 

In five or six days after the cocoons have been detacliefl from the 
branrhrs, or iVames, car«*fully pick oi|t all the spotted cocoons, and put 
the rest in long flat baskets, filling Ihein within an inch of the top; 
cover them with imi^er, and a wrapiier over it ; put thcBe baskets in 
an oven* tite heat of which must be as near as p(>ssible to that of one 
from which the bread is Just draw i|, after being baked. "^ After the 
cocoons have remained aniiour tlterein, draw them out, and, to ascer- 
tain if the woriids be dead) tsike out from the middle of tlie baskets a 
du|Mon, and open it ; if the worm be dead, it may be conclutled ail the 
rest are so. because the contexture of tiie dupion being strofiger than 
that of the otiier cocoons, it is consequently Jess easily jienetrated by 
the heat ; it ouglit to be taken from ti^ middle of the basket, because, 
in that jmrt, the heat is, the least i)f rceptiliie. After the baskets have 
been drawn oat cif the oven, cover them with a thick woollen rug, 
leaving the wrap|)er as it was ; and pile the baskets on one another. 
If the baking has succeeded, the woollen cloth uillbe coveivd with 
large drops of water, the thickness of the little finger* The baskets 
may stanil covered thus, for five or six hours, in order to keep in the 
heat, which stifles those worms,, which have resisted the heat of the 
overi. Jt is a favorable sign, when some of tlie butterflies appear 
alive among tlic baked coccMms. because it is certain the others are not 
burnt; and in the attempt to killthc last worm, many cocoons might 
be biirht, as they would be eximsed to more heat than that particular 
worm. If there be some strong, and some weak cocoons, and there 
has not been time to wind them while they are fresh, (that is without 
,b;^king.) give the preference to the weak coroons for winding, and 
bake the strong ones ; because the lattet*, containing more gum, sup* 
port the baking better, and suffer less than the weak ones. If the 
coroons ate bought, put them iirto baskets, and set tliem in the sun- 
shine, (if any) in case the oven be full, in order to stun4lie worms, 
and prevent them fnnri injuring the cocoon during that time; place 
them also for an hour or two, in tlie open air, before they are put in- 
to the oven ; because, when fhey are brought in, and heaped on each 
otiier, they become heated and soft, and the exposure to the air restores 
their firmness. When the cocoons are tlioroughly baked, spread 
them in thin lasers on sliches, distributed into as many stories as 
the chamber w ill admit, two or thiTe feet apattf above one another, 
and turn them every day: for. if this be neglected, they would become 
mouldy, and moths would destroy them. It is necessary to pick out 
the spotted cocoons, and the had chocpiettes. Which would communi- 
cate their infection to all the rest that may be near them; these 
should be wound as soon as jKissibte, to prevent them growing worse. 

• The heat ihoiild be a few degrees under that of bdilihg water, or 212^ of Fahren* 
hfit ; 80® of Beaumur« Tb« 6ven ibould not be hot enough to fcorch a aheet dT 
paper. 
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Of rof/alf perfwattd coeoon$f and $m\ffl4m$* 

Tlie royal cocoons are those kqit for eggj*. The worm haring 
made a hole fiir bis passage, the silk is cut, the continuity of the Abre 
internipti*d, and cannot be wound, and is in the class of the perfiirated 
cocoons. Neither can the soufflens be wound, because their silk, being 
the produce ofa weak, sick worm; has not the necessary gum ; besifien,; 
it cannot be wound, because tlie fibres are interlaid and entangled, 
lliese C4)coons may, Imwever, be pnifitably employed for carding and 
spinning, when subjected to particular treatmenr, which shall be liere- 
alter described. To calculate tiie value of these sorto of cocoons^ tbe 
following calculations may be observed, vis : 

If the good cocoons are worth • • 100 

The jierfurated arc worth - • ^ - ^^^ 

The'soufflons do. " • • . - 25 

The niyal cocoons do. • . . . 330 

But if the royal cocoons are not picked out of the best for eg^, 

they are wortlioiily 200* . Theliestileurett is made of royal cocoons; 

next in value is that of perforated ; and tbe worst, of souffluns.* 

Mode oj reding silk from the best cocoons. 

Preliminakt Remabks.— *The reeling must be performed in dry 
weather, and when tlie air is perfectly calm. If dime in a building or 
shed* it should be open on one side, to enjoy sun and air, ami walled 
on tbe other, to screen off the wind, which would blow about tbe fibres 
and threads. ^ 

The softest water must be chosen for soaking tbe cocoons. The 
pro|)cr temperature for it cannot be ascertained until the reeling is 
commenced^ owinig to tlie different composition of the silk. Sonie co- 
coons wil^ requii-e watfr heateil from 168' to 190* ; others from 190* 
to 202% Some point between these extremes may be cliasen to which 
the water should be heated in a fillet experiment. One thing is crrtairt, 
that, in the U. States it must never reach the boiling {>oint, or 21%% 

The good cocoons, tlio white and yellow, are the easiest to wind. 
The sattiny and tbe cx>calons requii-e water less heated tlian the others. 
If hot water be used for the last, they furze out in winding. The 
dupions, the clioipiet es, the steamed cocoons, and those wliic^ have 
been kept a long time after being baked, require the hottest water. 
The dupions require to b* soakecl -five or six minutes before they can 
be it*eled. Tbe cmrootisin which the diry-^^alides have not been killed, 
by eitlier .^teaming or baking, give out their silk very easily, and in 
w*ater less heated than the last mentioned sorts. The temperature of 
the water most proper for each particular species of coroon being asf- 
cei'tained by the thermometer, it must be kept to that degree by dip- 
ping the instrument in it fi*equently ; and tlie fii*e under tlie basin must 
be lessened or increased, as occasion may i*equire. A litlle atteiitioii 

* TniQt. Amtr. PhiL 8o«.toIS. 
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will soon enable the peraoii wlio has tbe mariiigeim^t of t\^ basin, to 
preserve the water at the proper cfegree of heat. 

The rejeltng is eifected by tite use of the upparatus represented in 
plate I9 fig. l.^ The person charged with the niiinagcment of the 
cocoons in the basin, must be provided wiili a small wliisktif broom* 
coi'n, «{r of birch twigs cut sharp, at tite points, and, being seated be^ 
hind the basin previously fiUed withsott hot water, ami the basin 
plart^d upon a furnace containing burning cimrcoal, she must throw 
into the water a handfui or twp of cocoons of ;onc Sort and degree of 
firmness, and press tiiem gently under the water for two or three mi^ 
nute^ in ordier to soften tlie gutii of tlie silk, and titereby to hmsen the 
ends of tlie filaments. S\\o is then to stir thecoG«M)ns with the end of 
the whisk, as lightly as possible,! until ene of the fibi*es, or filamentp^ 
adheres to it, when, disengaging it, and laying aside the whisk, she 
is to draw the filament towards her, until it come off quite ckan from 
floss, or coarse silk, which alway^s surrounds the cocoon, and tlie fine 
silk begins to appear : ttien* breaking off the thread, and collecting 
tlie floss 6t*st taken ofi*, she must put it aside* Tlie whisk is tlien to 
be applied again, to get hold of the fine fibres, all of which must be 
set a|mr€, each fibi*e by itself, by fixing it to a piece of wood kept near 
to the. furnace for that ]mrpnse, pr to a frame of wood placeil all 
around, and on the edge of the copper, tillthe whole, or the greatest 
part, are arranged in this manner* which ai*e tlius in readiness to be 
thrown in, to forrii the thread of silk to be wound off. This thine, 
she is to unite a number of the fihi*es, according to the finenesfi of the 
intended^ thread, and delivers the comptnind thread to the ifeier, who 
puts it through eneof the holes in the iron plate, placed horizontally* 
above the basin containing the cocoons an(l water. Another thread 
is, in like manner, to be pre|>ared, and |>HSscd through tlie adjoining 
hole. This process is repeated witti the two other holes at the other end 
of the plate ; the two threads lire then crossc^d twenty or twenty-five 
times, and the enils of each thi*ead passed through tlie guide-hiMiks, 
(rampins,$) MM, of the traversing bar I, and on the contrary side to the 
bide in the iron plate thniugh which it had preyhmsly been passed* They 
are then to be carried forward, ami made fast to one of the arms of tlie 
reel N« The points of attachment of the two threads will be regulated 

* There are several kinds or patterns of reels. The one here referred to, was im« 
ported by the writer from Genoa into Philadelphia, in the year 1626, and answers per* 
fbctly. Mr. D. Tees, No. 150, florth Front street, and B. F. Pomeroy, corner of Wal* 
nut and Dock streets, Phdadelphia, are recommended to those who wish to have silk 
feels made. 

f The cocoons should be jitst touched. If they be struck roujfhly, the fibres of the 
nlk, in place of coming off singly, cling togeiher in tumps» which p^svents it froitt 
winding off. 

t For 4ne silk, four fibres* from four cocoons, are to be passed through each of two 
holes in the iron plate, moit distant frpm each other. The rule for inferior cocoons will 
be hereafter mentioned. Two skeins of silk, from good cocoons, are alwaya reeled at 
the same time, whether the silk bt fine or coarse. See plate 1, fig. 1. 

f If these were made of brass wire, the threads would more i^e^ly pus tfarouglh 
thenv und not bt so liable Ui ru^af when iron wire is used* 
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bjr the distfthce between the mmpitifl. • Both threads being Ffuitened to 
the iTely it Ls to be turned with a i-egiilar, even motion, at first slowly^ 
imtil tite threads al*e fciUnd to run Treelj and easily : for it will happen 
that some of tlie ends, whidi were taken to comfiosc) the thread, Mere 
false, herause, in taking iiflT the floss, there may be two or thi^ 
breacties made in the beginning of die fibres, which, in winding, \vill 
soon end, and muHt bo added anew to make up the unmher designed 
for the thi*eHd. It might, therefore, be prfiper, in the heginiiing of llie 
thread, to [rat a few mf»re (^ocoons than it is intended to continue, 
whieh will so<m be reduced to the pmper number* 

The crossing of the threads i^ so essential to their perfection, 
that it must not> on any accounts be omitted. It is necessary to 
prtmiote the dissipation of the moisture imbibed by tlie fibres, and 
thus pi'events the injuriouj^ glueing 4)f the threads u|mn the reel. Hie 
friction of ihe threads also removes tlie knots. ineqiiHlilies, and rough- 
ness iHi them, ami causes a |>er(eet adhesion of their jihres. and. heiice, 
insures their strength, their unilorm tbi<^kness, and cylindrical form« 
which pthenvise would be ikt.^^ Figure 1, in plate 1, will give a 
perfect idea of this first ste|i in the preparation of silk. It represents 
two threads formed fmm 1 6 cocmms. 

As soon as^ the pmis begin to give the thread freely, the reel is turned 
with a quii'ker motion. If the pods leap up often, and beat against 
the iron idate P, the motion of the reel must be slackened ; and if the 
tlii*eads come off in burrs, it must be tumied quicker. Of this the 
spinner, who hasher eye upon the halls and thread, mtist. as she sees 
occasion, apprize the ref ler, and. at the same time, the fire must he in- 
ci*eased or diminished, that the reel may he allowed a proper imKion, 
which ought to be as quick ai^ possible, without endangering the break* 
ing of ^lie thread, or hurrying the spinner, so.that she canmit add fresh 
coccNins as fast as tjie cdd ones ai*e ended. 

The quicker the motion of the wheel is, the better the silk windii 
off, and the l»ettiT the end joins to the tlH*ead. One might Imagine 
that the rapidity of ihe motion would overstrain and break the thread ; 
but. from constant ex])eriencc, ithas been found that the thread never 
once biH^aks from the rapidity of the mofion. but, on the contrary, that 
the quicker the mptioii is, the more advantageous it is for winding the 
silk. 

While the reel is turning, tlie spinner mii^t continually add fresh 
fibres to each thread as fast as she can find the ends, not waiting till 

• The person having the management of the cocoons in the basin, should ha^e very 
smooth fingers, as the most trifling roughness of the skin will cause great embarrass- 
Ynent If fiie skin of the fingers, therefore, of the person mentioned, be rough, it 
must be rendered smooth, by being nibbed with 8and-pa|>er, or dog-fish skin. 

f NouveHe Encvxlopaedie Methodique, art. Soienir, p 31. Fi-om this work it ap- 
pears that the mim'ber of these crossing^ is prescribed by the 4th section of tlie law m 
Piednwnt, of longstanding, for the regiilstion of the recfling of silk, to be 18 or 20times 
at lieast. For coamer silk, the number ef crossings is to be increased. I'he various, pro- 
cesses of the martufiicture ofsilkin Piedmont, are regulated by Jaw, (the rewdt of long 
experience as to the best mode of procedure, j and are enforced by a strict inspection 
of publie officers, in order to preserve the ehwacte^ which tht raw nlk and ttuffii of 
that eountiy bM loot tqjoy 94 
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tome of the number she began with^ are ended, because the internal 
.fibres are much thinner than those constituting the external layers ; but 
nriust constantly prepai*e H*esh ends, by dipping the whisk among fresh 
cocoons, of ^hich, such a quantity roust be occasionally thrown into 
the basin, as will suffice to supply the two threads which are reeling, 
but not more ; because, by being too long soaked in the hot water, they 
would wind off in burrs. The cocoons thrown in, must be often forc- 
ed under tlie^ water, that they may be equally soaked : for, as they 
swim with their greater part above water, that part would remain 
bard and'stubborn, while the part which is underwater, would be too 
much soaked ; or some Jiot water may be thrown upon them frequent- 
ly with a brush, and also on the cocoons which are reeling, when 
they grow dry attop^ and yield the fibres with difficulty. The sup- 
plying fresh ends, when the cocoons are exhausted, or diminish, or 
the fibres break, is performed by taking one end of a fibre, and throw- 
ing it lightly on the one that is winding* and rolling them between 
the thumb and tlie finger, or gently pressing them. 

As often, therefore, as tlie cococms are partially wound, are exhaust- 
ed, or the fibre breaks, fiiesh ones must be joined, to keep up the num- 
ber requisite, or the pro|M>rtion : thus three new ones may be wound, 
and two half wound, or four new ones, and the silk will then be from 
four to five cocoons. The adroitness in ailding fbesh threads can only be 
acquired by practice. The difficulty of keeping the thread even is 
so great, owing to the increased fineness of the fibre inside, that (ex- 
cepting a thread of two cocoons,) we do not say a silk of three, of 
four, or of six cocoons ; but a silk of three and four, of four and 
five, and of six to seven. In coarser silk, we do not calculate 
so nicely, as one cocoon more or less; we say, for example, from 
twelve to fifteen, from fifteen to twenty cocoons. In beginning a 
thread of ten cocoons, from sixteen to twenty will sometimes be re- 
quired to preserve an uniform thread, after a portion of tlie first layer 
has been wound off. 

The qtiantity of silk which can be reeled in any given time, is in 
proiM>rtion to the quickness with which the spinner can add fresh co* 
coons. Thus, if we suppose tliat every cocoon, at a medium, will 
either break or be wound off at the end of five hundred feet, tlien if live 
such pods are reeled together, a fi*esh end will be wanted at every 
hundml feet that are i*eeled ; if ten are reeled together, one will be 
wanted at every fifty feet; if sixteen togetl^er, then at thirty one 
feet, and so on. The seldoiner tliat cocoons end or break, the g^reater 
nnmber of them can one spinner attend, which shows the advantage 
of sound cocoons, of an exjieK manager, and of every artifice, which 
can hinder either the breaking of th< single fibres, or of the whole 
thread. 

WhQfi in the progress of reeling off a set of cocoons, the fibre is ob- 
seized to diminish in size, in place of supidyins additional fibres from 
more numerous cocoons than were at finit in play, in order to keep up 

1$ 
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the uniformity in the siz^ of the thread, the following practice is 
adopted in the Cevennes, a famous silk district of F'rance** 

««Iti preparing fine silk, the cocoons are not wound off entirely, so 
as to leave the pellicle of the chrysalis bare, for two reasons : first, 
because the additional fibres reqiiii'ed to be added, wtien the first and 
strong part of the fibre is observed to be s[)^nt, might make the com- 
pound thread too stout, and would thus cause a waste of silk; second- 
ly, because the fii>re of a cocoon, which has been entirely wound off, 
besides being weak, also abounds in knots, which would cause it to 
break in winding, and injure its uniformity, in w hich the goodness of 
tlie thi*ead mainly consists. Therefore, in winding fine silk, when 
the cocoon has given off three-fourths and a half ot'silk.f it must be 
replaced by another cocoon ; the remainder of the first coCoons are to 
be set aside, and their silk added to that of an inferior quality. 
"When the first parcel of cocoons is nearly finished, take out, with a 
ladle, all those on which some silk has been left ; let them be opened, 
the chrysali<les taken out, and the shells put in a basket, with the 
coarse fibres first pulled off with the hands from the cocoons, which 
were ordered to be laid aside. These cocodns, which are partly 
wound off, must on no account be permitted to remain in the basin : 
for they wiU obscure and thicken the water, and iryure the color and 
lustre of the silk, which can then be used only for dark colors : be- 
sides this, the Consistence of the silk is injui*ed, and waste ensues in 
the winding."^ The shelly ai*e to be buried, to prevent them from 
'becoming offensive ; or they ^may be addexi to the manure heap. As a 
general rule, the water must be changed when it is discolored. 

When the s|)ent cocoons Jeap up, and adhere to the iron plate, they 
must be immediately taken away, else, by choking the passage, tliey 
will endanger the {)i*eaking of the thread. 

. When the reel has remained any time idle, the tht^ad between i\\e 
basin and the wires m* rampins, must be wet, to canse tJie thread to 
run easily. Keep aL<o tlie teeth of the wheels, and the mortises, in 
whirli the traversing bar plays, wet, to insure regularity and ease in 
their movements. In winding the goiod cocoohs, some defective ones 
will be found among them, which will not wind off, or are full of 
knobs ; these must be taken out of the copper, and kept by them- 
selves ; they are called bassinats, and are to be wound apart as coarse 
as possible ; thii'y make a foul silk. 

The breaking of the fibres is principally owing either to bad 
cocoons, viz ; being ill formed, (as they will, be when the worm.^ were 
disturbed and interrupted during their spinning,) or the fibres may 

* This appean to be a preferable mode, as regards ease of performance, and the pre* 
serration of a unifohnity in the thread, to the old plan of increasing the number of 
fibres from fi*esh cocoons, to add. to others which may he nearly spent 

f Reynaud says, p. 237, that a cocoon will preserve a uniform fibre for 300 feet. A 
French foot ^s ccjiial to 13 Americaa inches. 

i De vers a soie et de leur Education, selon la pt*Atique des Cevennes : par M. Rey- 
naud, p. 234, Paris, 1824. 

In Jtaly, the pellicle or shell, is used to make artificial flowers, which are said to 
surpass those from any other material. Essai sur Histoire, &e. par Delongcbamps, 
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break by an improper regulation of the heat in the water : first, when 
it is not sufficient to make them wind off easy ; or, sectmcU when it 
Is too great, and occasions burrs, which may stop at some of tlie 
holes through which the thread runs. Cocomis, also, which have two 
worms enclosed, will perpetually break. The whole thread may 
also break, by burrs stopping at Uie holes in the plate^ or by the 
reel's being turned by jerks. It may be fastened, like the fibres, by 
laying the parts on one another, and givitig them a little twist To 
avoid tlie breaking, occasioned by burrs, the rampins should be just 
so wide as to let them easily pass. 

It would be con\enient for the spinner tp have a little stick erect- 
ed clp^e to the side of the basin, to hang her whisk on, and also a 
sharp fork, with which she may draw away the sfient cocmms ; or 
suchv as being near spent, stick at the holes in the plate : and as the 
whisk will frequently take up more ends than are immediately to be 
added) and as tlie spinner will sometimes have occasion to employ 
both her liands, the brusli will, at that time, conveniently hang by 
the basin, while tlie cocoons^ which are attac^ied to it, remain 1n the 
water, and the ends will be in i*eadiness as they are wanted. When 
cocoons rise to the iron plate, they are to be drawn down between 
the lingers of the spread hand. 

If tlie spinner be under the necessity of leaving oif work for any 
length of time, the cocoons should all be raised with a skimming 
disli out ol the water, till her return ; otherwise, by oversoaking, 
they would wind off in burrs ; but it is best to continue the reeling 
witiiout interruption, and to let fresli, but equally ei^perienccd per- 
sons succeed those who ai'e tired. 

I'he person who turns the reel, should have an eye to the threads, 
and to the guide^'Wires (rampins) thi^)ugh which they pass, that he 
may apprize the spinner when aiiy tiling is wrong : for her eyes will 
be sutticiently employed about the cocoons. The rceler might also 
rectify any thing discovered to be ami^^s in those parts of tlie thread 
which are near the reel i for one hand will always be unemployed, 
and a stop must occasionally take place. 

, Though the reeler can change hands, as they tire, by turning, yet, 
for ease, he might have a support for his arm opposite to the axle of 
the reeK and sii' turn the handle only by that motion which can be 
given to it by the arm moving upon the elbow as a centre. 

As the heat of the water in the basjn will require to be varied, ac- 
cording to the ease or difficulty with which the different sorts of co- 
coons give off their silk, tlie spinner should always havesome cold wa- 
ter wiihin reach, in oiMJer to cool that in the basin quickly, when the 
silk comes off too easily, and in burrs. The water is also necessary 
for the woman managing the cocoons, to cool her fingers, and to 
sprinkle the iron bar when it becomes heated. Some chips or shavings 
should also be at hand, to increase the heat quickly, when the cocoons 
do not yield their silk readily. 

If there should happen to be any sand in the water, the heat causes 
it to rise to the surface and fix on the cocoons — the thread of which. 



Digitized by 



Google 



140 IDwi, No. 158.] 

• 

will break as if cut ; for this reason* the utmost care must be taken to 
guard against it, and to remove it. Previously to being boiled, the 
water Should be permitted to settle, and the pan must be carefully 
wi|ied; if necessary « the basin should be covered while the water is 
heating. If sand be perceived in the water, it must be poured ott, 
and the sand washed out, for a single grain may cause the fibre to break. 

Wlien the Cocoons are first put in the water* if the silk rises thick 
upon tlie brush, pr comes in lumps, it is a sign that the water is too hot ; 
if Ibetlii^ad cannot be caught, the water is too cold. Wiien the cocoons 
are in |day, if they i ise often to the holes in the iron plate, tlie Water 
ii too hot ; if the cocoons do not follow the threads, it is too cold. 

Keep an equal number of cocoons wot*king at each end of the basin, 
in oilier to preserve the thread of silk of aa equal size. When there 
are fewer on one side than tlie other, the silk becomes smaller at that 
side, and the thread will break. Therefore, throw in tlie cocoons 
one by one, and never more than two at a time. 

It will be seen, by observing the jiositidn of tjie thread u|)on the 
reely that the difl^i'ent layers do not lie jiarallel to, nor uptm, butcross 
one another. This is owin^c to the mechanism of the apparatus, and 
is iiarticutarly contrived to effect tliis object, which is essential to the 
perfection of tlie process, and one to which the acknowledged sufieri- 
ority of the Italian silk is to be ascribed. It is efibcted by tlie see- 
Kiw or horizontal motion of ttie traversing bar, and i^ produced by the 
different minabcr of the teeth in the pinion of the axle, and in tlie wlieels 
at the ends of the shaft £, and in the pinions on the top of the post K, 
Which catch and wo^^k upon one another. Without this crossing, the 
threads,. from their gummy nature, would inevitably adhere, and ren- 
der the subsequent Windings and twistings of the silk very difficult; 
causing the threads frequently to break, ^nd, when joined, to form 
knots, which, in weaving, cannot pass tlu'ough the reeds, and, hence, 
injure the beauty of the stuffs. But tlie merltanism mentioned of the 
traversing bar, premits the threads lying over eaeli other upon the 
reel, until after it has made many revolutions. Borgni^* says, that a 
tiii*ead cannot be found to oc(5up*y tlie same place it had at the com- 
mencement of ihe reelings until aft^r eight hundi*ed and seventy^five 
turns of the i*et>l. Diu'ing this time, the exposure of the threads to the 
air, causes the first layer to dry completely, and hence no adhesion be- 
tween them can take place. The double irregularity of movement which 
takes place between the traversing bar, and the axle which moves it, 
forms also an internal motion, tjie effect of wliich is to imitate, iii jthe 
unravelling of tlie cocoon, the same method employed by the silk-ca- 
terpillar in forming it : for it is a fact, as before said^ that the silk 
fibres of the cocckiii are spun on it in zig-zags, like those fiirmed by 
Wie silk reel, and, consequently, the operation ol* the reel is an imitation 
of nature, of whidi the industry of the caterpillar> instructed by her, 
isthe|M-ototype. 

With the vie-vv of increasing the facility of drying the threads, tlie 
law of Piedmont requires the distance between the posts or supports 

•Trwtc de Mecbaniqae, lippfique tux Arts, vol. 7. 
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of the axle and the traversing bar, tab^ <<two ailiprand feet," or three 
feet four inches and two^iifthsy American measure. "*" 

Seven rotations of the reel/ cause the traversing bar to move fiTO 
times fnira side to side. 

Dandolo sa}^s, it is a well known factr that, of two reelers, each 
reeling 7i |M>unds of cocoons of the same quality, one will obtain only 
six ounces and a half/or periiai>s still less, while another will tut*n off 
eight ounces. 

Mr. Nouaille says, that <<a woman at Novi, (Italy) experienced in 
tiie business, with the assistance of a girl to turn the reel and attend , 
the file under the cauldron, can, with ease, reel offo*ie pound of silk, 
consisting of four or five cocoons, of the most perfect quality, in a day.f 

When a desired quat^tity of silk has been wound on the reel, pick off 
all the lodse silk ; theh take a little handful of the coarse silk, and, af- 
ter washing and squeezing it, dip it in cold water, and rub over the 
silk on the reel, stroking up also the silk with the palm of the hand : 
then turn the wiieel with all iKxssible velocity, with open windows, if 
the reeling has been done in a room, for about eight or ten minutes, to 
dry the silk effectually ; which done,^take off the reel, put it in a dry, 
airy place, but not in the sun. This is done to cleaii the silk and give 
it a gloss4 

When one reel is taken off, another should be put on, that the work 
may not be. delayed. Every winding apparatus must have two reels. 

In preparing tlie dupions for winding off, more are put into the busiii 
at once than of the finest kind. They must be first well cleaned from 
tlie floss on their outsides. I'he water also must be huiling hot ; and, 
as the silk they yield is of a coarser quality than the other, and has a 
good deal of floss upon it, the person who turn;^ the reel must take the 
opportunity, while the one who manages the basin is preparfng the 
cocoons for winding, to clean and pick off the loose silk fi*oui that 
which is on the reel. Tlie dupions intended for oi*dinary sewing silk 
are to be wound froni 15 to 20 cocoons. The rest may be wound as 
coarse as possible, that is, from 40 to 50 cocoons. These serve to cover 
and fill up in coarse stuffs, and are, likewise, for sewing silk. The 
good cht>quettes are to lie wound according to the oses they are intended 
t» be put to, but not finer than ffom seven to eight. The bad rho(|uette 
may *je wound fitjOi 15 to 20. The satiny cocoons, so caljed from 
their resemblance to sattin, require water only nioderately hot. The 
pro|)er heat will be found by obst^rving the manner in which the silk 
comes off from the first of them which are put into the basin ; and, as 

• Not "38 French inches between the guides (rampins) ami the centre of the reeJ,"' 
as stated in Rees's Cyclopedia, and other recent works copied therefrom. Moreoveiv 
two*«p/« liprand^* are only equal to 28 French inches. This regfiilation constitutes 
the 6th article of the Piedmont law of April S, 1724, on the silk manufacture. The 
distance between the axle of the reel and the traversing bar, in the apparatus imported 
into Philadelphia into 1826, by the writer, is four feet eight inches. 

f Traps. Soc. Arts, Lond. vol. 6, p. 177. 

tThis is the practice in France, according to Mr. Stephenson ; but the 18th article of 
the law of Piedmont, for the regidation of the silk filature, expressly forbids the smooth- 
Ing to be done ^n any way except with the dry hand.— KouveUe Ency. Methodique^ 
article Soie. 
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already said of cocoons generally, if it come off thirJc, cold water must 
be added, until the pmper temperature b.e attained. Tliey must not 
be allowed to i*emain long in the water, and there should be only a few 
of these cocoons put in at a time* The water fur the dupioi;is and clio- 
qucttes must be changed four times addy. 

Of disbanding the silk from the reeU and tying it in skeins :prqMraHon 

of the silk for use^ 

One cannot consider attentively the manner in which the silk is 
i*eeled from tiie cocoons, without observing that the single fibres of 
which the thi*ead is comiiosed are liable to suffer very different de- 
grees of stretching as they are wound from the cocoons. If the co- 
coons are not uell sorted, this difil'rent degree of extension ^'»ll be the 
greater; and, even when they are sorted, they must still be subject to 
the same, becaiise some are a little longer in tlie watei than otheis^ 
and, therefoi*e, give their silk easier ; and, also, the weak latter ends of 
some cocoons wind off with the strong first part of others. 

The fibres being thus sti*etched unequaliy^will occasion (when the 
skein is taken troui the reel too suddenly) those fibres which are mcwit 
stretched to contract more than tlie others, by which their union will 
be in Some measure destroyed, and the thread composed of them ren^ 
dered less compact aiid fii'm, lh6 fibres appearing in several |)liices dis- 
jqined from one another. To remedy this, the skein should remain 
there six or eight hours, until the Mneqtial extension which it suffered 
in winding is, by the stretch which it undergoes on the reel, brought 
nearer to an equality ; and, until the thi^ead, by being well dried, has 
its fibres firmly united. 

When the skein is finished, thcMi should be a mark tied to the end 
of the thread, otherwise it may be difficult to find it, ifit mites witii the 
threads of the skein. 

When the skein is quite dry, proceed todisband it from the reel. First, 
squeeze It together all round, to loosen it upcm the bars ; then, witli a 
thread made of tlie refuse silk, tie it on that place where it bore on the • 
bars of the reel: then slide it off the reel, and make another tie on the 
part opposite to the one first made ; after which, double it, and tie 
it near each extremity, and then lay it b^ for use or sale, in a dry place. 

After the silk has been taken from the reel, it undergoes tlie follow- 
ing operations, to [HTpare it for putting in the loom : 

1 st. It is wound from tlie skein upon bobbins, in a winding Hiarhiney 
(plate 3, fig. 1.) 2(L It is twisted on a mill, in the siiigje thread— the 
twist being in the direction^of from right to left, and very light. 3d. 
Two or more threads, thus twisted, arc tloubled. or drawn together 
tlirmigh tlie fingei'S of a woman,, who, at tlie same time, riears them, • 
by taking out the stubs which may have been left in the silk by the 
negligence of the reeler. 4th. It is then thrown or organzined ; thati?, 
two or more threads are twisted together, either slack or hard, as the 
intended manufactin'e may require; t)ut the twist is in an opposite di- 
rection to the first twisty and it is wound at the same tim^ in skeins 
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upon a reel. 5th. Tl^e skeins are' s6rted according to thei r qualities, 
and then dyed. 

Before the silk is wound upon the bobbinst it must be prepared by 
breaking the gum at the four corners of the skein, which lay upon the 
reel when wound off from the cocoons : this is done by rubbing the silk 
in those places between the fingers, until the threads are entirely se- 
parated, it must tlien be opened and spread out u|)oii the wheel, and 
all the straggling ends cut short, and the gouts cleared away. 

The twisting of the compound thread is intended to unite the con- 
stituent fibres more firmly than they can be by the gum alone. This 
is effected by the tramming machine, and Iho thread is called tram. 
It is used for the fitting of stuffs and for other purposes, and is, more 
or less, twisted according to the objects for which it is intended). I'he 
whole process, as at present commonly performed, is described in the 
preamble to Mr. Shenton's account of his improved tramming machine 
to be given hereafter. His own apparatus will piHibably take the place 
of those hitherto in use. 

The annexed cut gives a view of an apparatus* to double and twist 
silk thread, which will be found \try useful for domestic work. The 
oii'^ration of it is apparent from its constinicttt)n. In place of working 
it with the bobbins placed between the t>Vo upright posts, they may be 
fixed upon their bases, as seen at ub. In this case the tii reads are 
conducted over a glass rod, on the top of the frame c d, and, from that 
to the spool e, placed above the box before the whccL The axis of tiie 
wheel is not parallel to that of the spool ; hence, the band passing over 
tlie wheel makes an acute angle with the. axis of the spool. This ar- 
rangement secures (he point of the spindle in a hole which receives it 



The o|ieration of organzining is described in tlie explanation of the 
plate of the tlirowing machine. 

*froai the KouyoUe finc^psdie MeUiodiquA^ aMole fiknoiie. 
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It is probable that Fanshaw's new invention, a sketch of which the 
writer has fortunately obtained from a very i-ecent piiblici^tiony will 
supersede much of the old complicate^ and expensive silk machinery.*" 

Preparation of the waste sUk. 

All the cocoons which have been pierced by the moths, those formed 
with holes at one or both ends, the light cocoons deemed improper fbr 
winding, after the insects have been cut out, or threshed outt and the 
pellicles remaining after winding oflf the silk, are to be collected ; and if 
it be wished to i*etain the yellow colour, they are put in a copper ket- 
tle with water, and tramped with tlie feet, turning tite cocoons, and 
adding a little fresh water from time to time, until it be found that 
the silk separates properly, uiion te<lding it out with the fingers. 
They are then tied up in a ckan^ cloth, which is dipped in a clear 
stream, or water is poured on them^ until it runs off without colour, 
and spread out to dry in the sun. Waste silk intended to remain 
white, lis to be treated in the following manner : 

Put the cocoons in a kettle of cold water, and let them lie twenty- 
four iiours : then ^il them in a copper kettle, adding a quarter of a 
pound of soap* for every pound of cocoons: when thesoap^is dis- 
solved, tie up the COCOONS in a clean cloth, put it in a kettle, and boil 
lentil tlie coro()hs have become white. The water should entirely cover 
the cloth ; then take out the cloth, and dip it in a dear stream, or 
pour wnter on it till it coipes off clear; then spread out the cocoons 
in the sun to dry. M r. Stephemon, from wliose paiier these ilii'ections 
are taken, says the merchants prefer: the silk' cleaned by means of 
cold water, to that which is boiled ; alleging that the first loses less 
of its natural gum. and takes all manner of dyes better than that 
which has been boiled. Before being spun, it is beaten with a rod up- 
on a table, according to Keynaud. A hatter's bow would probably 
open and separate tlie fibres more effectualiy. Would it not tlien 
easily form into rolls by being passed through a cotton carding ma- 
chine ? ' 

On spinning inferior qualities of silk 

In everjr filature, one or more reeU are devoted to the spinning 
with the cari'eiet,f tiie inferior qualities of silk which cannot be spun 
on the common reel. The. frame of tlie carrelet is longer than the 
silk reel, an4 has commonly a wheel with four arms ; but a wheel 
with eight will do equal service, if two of them ai*e moveable. The 
most essential difference in the frames ia that of the head j»ieces. To 

• See the explanation of th6 plates. . 

f The quality of the soap is of great, consequence: brown sotp roust not be used* 
i This apparatus is not mentioned in the F^nch Encyclopxdia, nor in Borgni's re- 
cent work expressly devoted to the machines i^ed in tlie arts. The roost diligent in. 
qiiiry &iled in obtaining an account or draught of it. The notice given nbore of its 
use, is from theTwork before quoted, by M. Heynaud, Paris, 1824. Any American woidd 
render a service to his country by importing Ule carrelet 
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theee are adqited a boai*d which carries two or four bohbins. If there 
are only t\Vo, they are placed longitudinallyf one above the other. 
If two threails are to be wound at a time, two other bobbins are 
added, and placed between the other two, in the same position. Af* 
ter the cormins have been threnhexl, a number of the fibres are col- 
lected tofurm a thread, which is passed thrmigh one of the two eyes 
of the board of the bobbirisrof the same form as that of the tra- 
versing bar of the silk reel ; tlien it is wound round botli bobbins at 
the same time: being first carried to the fiist, and returning round 
tlie second, it passes between them, giving a twist to the |mrt of the 
fibre whirh was extended from one bobbin to the other. This is the 
only twisting which these threads receive. The spinner then takes 
the same end and paases it tiirough the eye of the traversing bar, and, 
attaching it to the wheel, it is set in motion. If it be wished to wind 
two skeins at one time, a second thread is prepared, and attached to 
the second pair of cylinders or bobbins, whence rt is passed through 
the second eye of the trax'ersing bar, and then fixed to the wheel at a 
proper distance Tnm\ the first end* The silk has little uniformity, is 
of an obscui*e hue, and causes much waste in winding. It is used for 
black stuffs of an inferior quality. 
^ Many manufacturers spin all their good silk, and tliat of an infe- 
rior quality, up(Mi the carrelet, U make the thi^ad, called tram. This 
is slighily twisted, and is used for the filling of stuffs, and for Inferior 
silks for bonnets. One pound of coctmns is r^^ciuiivd to make one 
pound if this silk. Thistiiread wastes in winding, but, as it is slight- 
ly twiste<l, it parts with its gum more readily in boiling, and takes a 
finer colore than otfier threads^ The dupi<nis, or double cocoons, are 
also reeled on the carrelet They require to be immersed five or six 
minutes in hot water, to soften tlieir firm texture. They are used to 
make sewing silk. 

Tlie coarse fibres, which are first taken off from the cocoons, (as 
directed in the passage on reeling) and laid aside, at*e called in France, 
XliG fantasici Two pounds of cocoons commcmly yield about four 
ounces and a half of this material, and sells in France for about a 
dollar and a quarter for two pounds. It is first boiled to deprive it 
of gum. then carded and spun. Tlic best of it is ,used for the filling, 
afti'r being slightly twisted, and the inferior quality for the chain of 
stuffs. In Connecticut the coarse threa'ds of the cocoons are made 
into a ball, then i*eeled, boiled in soap and water, rinsed, dried, cut 
into one and a half inch pieces, then carded on cotton cards, and 
spun like wool or cotton- 

The thread callecl, in France, filoselle, is made in part from pointed 
cocoons, formed by feeble worms, or in cold seasons ; the ends at*e 
slightly covered with silk, awl, not being entirely close, the water 
enters and precipitates them to the bottom. More or less are met with 
in every parrel. Tliey are first deprived of. their gum, by being im- 
mersed in plain water, or in soap ami water, when the filoselle is wish- 
ed to be white, as before du ected« When dried^ this filoselle is spun 
19 
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upon the distaflT in France, Xhd practice enables tlie women to form an 
etf n and fine thread. 

Tiie filoselle thread made from the tuw of the seed cocoons, is es« 
teemed or tfie first quality, giving no waste. It is spun u|)«>n the 
distaffll in France, but may be spun on the wheel. It is prepared as 
above directed, and is used to make stockings. Hie bourre, or waste, 
is the produce of the remains of the various mani|Nilations which silk 
underg^ies when fnanuracturing, as reeling, doubling, and milling. 
It iscaifled and spun up<m the distafT, and sometimes on a wiieel.* 

In France, the perforated and inferior cocoons, and the waste, 
are all mixed, and prepareil by an apparatus called a devil, to 
make sewing silk. No description or draught of this roidd be ob* 
tained. The bedt thi*eads of cocoons are reserved for silk fabrics. 
In Connecticut, family sewing silk is made from the good cocoons, 
from which the moths have escaped. Tlie shrivelled case of the pupa, 
and any eggs which may have been de|Nisited in the cocoon, are first 
taken out; they are then boiled in soap and water, rinseil, gently 
squeezed, dried, and spMn on a foot wheel. Knitting thread for 
stockings and mits, is also made fi*om them. l*hey make tite best 
sewing silk, by doubling the tiiread, reeled from gocNl cocoons, and 
twisting it on the common wool-wheel. The skein is first boiled in 
soap and water, and it lies in a dish rontaining enough soApsuds to 
keep it moist, while the process of reeling is going on. 

The following information is somewhat out of place, but will be 
found useful, and is theirfbre given : 

To organzine silk, the thread u first twisted from right to left, as 
already said. p. 1. The silk, in twisting, turns off on other bobbins^ 
somewhat larger than the first These bobbins are then to be ex|M)sed 
to the steam of water, to whidi have been added two ounces of white, 
or, still better, Castile soap, eighteen ounces of olive oil, and four or 
five pcmnds of wood ashes. The bobbins are to bo put in a kettle, the 
bottom of which is pierceil, and placed over tlie veasel of water, when 
it boils, with a cloth over it^ and permitteil to i*emain until the silk be* 
gin<i to swell, and to detach fnim the bobbins. They are then to be 
taken away, and the second throw or twist given to tiie threads, from 
left to right. The combination of these two throws is called the pearif 
as tlie organzine looks like a string of small pearls or beads. It is 
easy to know if the second throw be perfect, by untwisting part of the 
organzine. and when it is open, on slackenihg the Jiand a little, each 
thread twists roumi itself in obedience to the fii*st throw or twist 
The water may be filled up as it wastes, but tlie ashes, soap, and oil, 
are to be renewed every day. 

Tlie waMiing machine is described in Rees^ Cyclopaedia, article 
silk. The figure is in the 4th volume of plates of tli^t work. 

•Re3miuid,p.351,265. 
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EXPLANATION OF THE PLATES, 
Px^TE 1 — Figure 1. 

8Uk Heel of PiedmonU The Frame is 6 feet 5 incites long, 4ihj 
8 inches thicK. Distance of the upright imsts A By 4 feet 4 i inches. 

C C. Length of the braces of the frame, £0 incli&s in tlie clean 

D D. Legs or the frame, 2 feet 34 inches long. £, Shaft with a 
crown wheel at each end. The wheel F, 9 inches and -f^ in circitm* 
ference, has S£ teeth. The wheel G> IQ inches and 2-f^ in circumfe* 
rence, lias S5 teeth. This sliaft has an iron pin at each end, i inch 
long. The pin at the end G, plays in a hole in a slioulder near the 
top of the post O9 so &s to enable the teeth of tlie wheel to catch and 
work in tiiose of the pinion at the end of the axle o{ the reel, which 
axle, by means of a pin at (h^ end^also plays in a hole in the post O. 
The pin at the other end of the shaft, plays in a hole of the {xist K, 
and the teeth of the wheel F work in the pinion P, fixed on the 
top of the post K« by means of a burr screwed on the pin projecting 
from the post, and passing through the centre of the pinion. 
This pinion has S5 feet. On the top of the pinion H, is a crank, 
having a sweep of 4 inches, and receives, on its top, the end of the iron 
wire-carrier of the traversing bar L The crank is fixed half an inch 
from the commencement of the groves of the pinion, lliis crank is 
she^'n in the figure H. LA traversing bar, 2 feet 10 inches long, 
f of an inch wide, I of an inch thick« playing through the posts B K : 
height of tlie post, from the frame, \7 inches. 

L. An iron carrier of wire, No^ 1. 18 inches long, fixed to tli6 bar 
I, to woi*k free by a screw. The other end is fixed by a burr, to the 
pin passing through the centre of the pinion H. 

M M. Two wire hooks or eyes, (rampins,) 7 inches and i apart, 
at equal distances from the ends of the traversing bar, riirouglr which 
they pass. The wires to the commencement of the turns of tlie hooks, 
ai*e 5 inches in length. 

N. The reel ; arms, 2 feet 2 inches and ^ long in the clear; 1| 
inches wide, and ^^ at an iticU thick : rails 20 inches i long, 2 inches 
broad, ^\ of an inch thick : two of the arms ai*e Jointed, to allow the 
skeins of silk to be taken off, when reelefl and (|uite dry. There ought 
to be an extra reel to put in the place of the one taken off*, to prevent 
the work stopping. . 

0. Upright support for the axle of the reel, on the ends of which 
the pinion is fixed, to work with the wheel G, at the end of the shaft 
E. The pinion of the axle has 22 teeth. P. An iron plate with four 
holes, 12 inches long, slightly hollowed, projecting 54 inches from 
the bar : the outside holes are S inches from the ends ; from the cen- 
tre of one hole, to that of the next, I of an inch. Distance from the 
tw« iufi^e and ntamt holes, 4 inches and tV 
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Q. The copper basin to contain hot water, in which the cocoons fere 
immersed, when reeling off. It is 18 inches long, I foot broad, and 
4i inches deep. 

R. The furnace to contain charcoaU to keep the water hot 

Distance from the centre of the posts A B, and K^ 36 inches and 
a half. Circumference of the reel 6 feet 1 1 inches. 
, Distance fn>m the top of one arm, whei*e it enters the rail, to ano* 
ther arm 18i inches. 

Fram the axle of the reel and the tt*aver8ing bar I, four feet eight 
inches. 

Figure d shews the arrangement of the frames for rearing the silk 
worms, in Dandolo's laboratory. 

Figure 3. A semicircular chopper with two blades. 

Figure 4. Pieired box to place the moths in. See p. 99, 100. 

Figure 5. Frame or tress^el to be covered with a' cloth, on whicli 
the moths are to lay their eggs. 

Figure 6. Hope, frame to place the cloths on, containing the eggs^ 
to preserve them until the Spring. 

Figure 7. Hook to remove tlie silk-worms, when necessary. 

PzATB fid.— Figure I awd fi. 

Indigo Cradle. The end of the upright lever is attached to a cross 
bar, the ends of which play in a bearing fixed on each side of the cra- 
dle, and secured by screws. 

From neai' tlie ends of the bar, a claw extends to, and embraces, 
the journals, or arbors, at each end of the middle roller, lying on thfe 
bottom erf the cradle ; the ends of the claws are divided for this pur- 
pose, and permit the journals to play in them. 
y The roller is 12 inches long, and 4i diameter. There are two 
other rollers, each a little longer, lying loose, and moved by the one 
fixed to the claw. The whole is of cast ii*on. 

Mr. Johnson, at the Founclry, Broad street, Philadelphia, casts 
these indigo cradles. Twenty pounds of iirdigo are put in water, in 
the cradle, over night, and then ground, either by hand or other pow- 
er, until the indigo is reduced to tlie state of thick cream, and |)er- 
fectly smooth. ^ 

PiATB fid — FiGUBBS 3 and 4. > 

A frame filled with split rattans, used by Messrs. Terhoeven, of 
Fhilndelphia coMnty, to feed silk-worms on. 

The ends of the rattans are put through holes in the frames, and 
fastened by wooden pins, in the mapnei* of rattan chair-bottoms. The 
rattans are crossed by ii-on wires, and woven in by fine wire, rolled 
round small pieces of woudeti rod. 

Fig. 4. A frame used by Messrs. Terhoeven, in preference to bushes, 
for the worms to foi*m their cor^mns in. It is made of four slips of wood, 
balf an inch thick, and as long as the fioeding fraaies ar« broad* Thair 
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cnclft arc pointed^ and pass through two pieces of wood, half an inch 
thirk, four inches high, and three broad. Under the whole length of 
the frame is a thin strip of board, nailed to the end pieces. When one 
of these frames is filled with cocoons, it must be i*emoved5 and an 
empty one put in its place. 

Pirate 2d— s-Figitrb 5. 

ShdPs improrced 8Uk Loom. A A, the sills. B B. the breast rolls. 
C, the rut ti-ee. D D. the uprights. E, the bunlown. F. the bat- 
ton. 6, the reeds. H, harness. 1, the breast rolls. R, the cheese. 
L. the gibbet. M, treaddles. N, tumblers. 0, short counter meshes. 
P, long counter meshes. Q, the porry. R R, cane roll posts. S, cane 
rolls. 1\ the weight bar and weiglit. N N, counter weights. W, 
the breaking rod. X X. cross rods. 

^ The several advantages of this loom are stated by Mr.Sholl tocon- 
•ist in the following particulars : 1st It is not liable tounsfjuareyand 
yet is rnorc easily moved than the old loom. 2d. it admits more 
light than the common looms to the workman. Sd. As the cane roll 
posts are fixed to the floor by srreWs, the porry may be made of any 
length, by only serening the cane roll posts nearer, or further from, 
tlie bi-east roll. 4. The gibbet is formed in the loom, and. therefore, 
the trouble of fixing it is prevetited. 5. The bridge of the battcms ai-e 
not nailed to tlie bh^ck, but iron pins ate put in the block, and partly 
go thmiigh the bridge, fastened with glue, so that the silk cannot he in- 
jui-ed as formerly. 6. The battons rise as the woric rises, and keep 
more t^ue than in the old looms.-^Trani. 80c, Jlrts, London, /or 1810. 

Plate Sd.-— Figurb !• 

Winding Reel. To wind the silk oflT fi*om the skeins, in which it is 
imported or made up, upon wooden bobbins. 

The reel figured, is calulated to wind six threads at once, but, by 
increasing the length, it mfay be made to receive any number. 

Each of the skeins is extended upon k slight reel A A, called a 
swift : it is composed of four small hmIs fixed in an axis, and small 
bands of string arc sti'etched between the arms to receive the skein ; 
but, at the same time, the bands admit of sliding to a greater or less 
distance from the centre, so as to increase the effective diameter of 
the reel accotiling to the size of the skein ; because tlie skeins which 
come from diffei^ent countries, vary in size, being generally an exact 
yard, or other similar measure of the country whei*e the silks are pro- 
duced. 

The swifts are supported upon iron pivots, upon which they turn 
fh^ely when the silk is drawn off from them ; but, in order to cause 
the thread to draw with a gentle force, a looped piece of string or 
>vii*e is hung upon the axis withinside the reel, and a small leaden 
weight e being attaclied to it, will cause a sufficient friction. 

B B are the bobbins wbicli draw off the tbrtaib | tbey art wb- 
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cf i ved in the (hune, and are turned by means of a wheel beneath each ; 
the bobbin having a small niller upon the end of iU which bears by 
its weight ufMrn the circumfei'ence of the wheel, and the bobbin is 
tlieicb}^ put in motimi to draw ofTthe silk fmrn the twist 

D is the layer, a small light rod of wooiU which has a wire eye 
fixed into it, opposite to each bobbin, so as to conddct the thread u|)on | 
and, as the layer moves constantly •backwards and forwards, the thread 
is regularly spread upon the length of the bobbin. The ii)otion of the 
layer is piiKluced by a crank fixed upon the end of a cross spindle £, 
which is turned by means of a pair of bevelled wheels from tlie end of 
the horizontal axle upim which the wheels for turning all the bobbins 
are fixed. Tliese winding machines are usually situated in the top 
building of a silk mill, (when water or steam power are used,) the 
frame being made of gi-eat length, and also double, to contain a row 
of bobbins and swifts at the back as well as in front The winding 
machines i*ecpMre the constant attention of children to mend the ends 
or threads which are bniken, or, when they ai*e exhausted^ to replaee 
them by putting new skeins upon the swifts. When the bobbins are 
filleil. they are taken away, by only lifting them out of their frame, 
and fresh ones are put in their places. 

Pirate $d. — Figubb S. 

A tiirowsting machincO intended to be worked by hand. B is the 
handle. It is fixed on the spindle R, which carries a wheel D, to give 
motion to a pinion upon the upper end of a vertical axle £ ; this, at 
the lower end, has a drum or wheel F to receive an endless strap or 
band a a, which encompasses the oval frame G and gives motion to 
all the spindles at once. 

The spindles ft fr are placed perpendicularly in the frame G H ; 
their ]HHnts resting in small holes, in pieces of glass which are let 
into the oval plaok G, and the spindles are, also, rei eived in collars 
aflixed to an oval frame U, wliicli is supported from the plank G by 
blocks of wood: d and a are small I'ollei's. suppiirted in the frame 
G H in a similar manner to the spindles. Their use is to confine the 
strap a to press against the rollers of the spindles with sufficient force 
to keep tliem all in motion. 

The thread is taken up as fast as it is twisted by a reel R, which 
is turned by a wheel h and a pinion t upon the end of the principal 
spindle R. The threads ai*e guided by passing through wire eyes fixed 
in an oval fmm L. which Js sup|)orted in the frame of the machine by 
a single bar or rail 1 1 ; and this has a regular traversing motion back- 
wards and forwards, by means of a crank or eccentric pin fc, fixed in 
a small cog wheel, which is turned by a pinion up^n the verticid axis E : 

• Thnis taken from Bees's Cyclopedia, and is precisely the same a« that cepresent* 
t4 in the French " Dictionary of Arts and Sciences," printed at Neufchatel, 1765, and 
in the Nouvclle Kncyclopaedie Methodiaue, Paris, 1786. The fi^ires of the Tariooa 
parts, and tb# elevation of the machine, fill two folio pigoa. In Fxanoe it it oaUod aa 
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file opposite end of the rail /• \n mipported upon a roller to make it 
move easily. By this means the guides are in constant motion, and 
lay tlie threads regularly uptm the reel Ar, when it turns round and 
gathers up the silk ii|Mm it, &s shewn in the figni'e. 

One or the spindles is shown at n without a bobbin, but all the 
others are represented as being mounted, and in action. A bobbin is 
filled upon each spindle, by the hole through it being adapted to tlie 
conical Torm of the spindle, but in such a manner that the bobbin is at 
liberty to turn freely round uptm the spindle. A pie4*e of hard wood 
is stuck fast upim each spindle just above the bobbin, and lias a small 
pin entering int(» a hole in the top of the spindle, so as to oblige it to 
revolve with the spindle. This piece of wihmI has the wii'e flyer b fix- 
ed to it ; the fiyer is formed into eyes at the two extt*emities, one i$ 
tunieil down, so as to stand opfiosite the middle of the bobbin f, and 
the other arm b is bent upwards, so that the eye is exactly over the 
centre of the spindle, and at a height of some Inches above tlie top of 
thes|nndle. 

The thi'ead from the bi»hbtn f, is passed through both eyes of thU 
wire, and must evidenily receive a twist when tite spindle is turned ; 
and at the same time by drawing up the tliread through the up|N*r eye 
fr of tie flyer, it will turn the bfibbin round and unwind therel'nmi. 

1 be rate at which the thread is dniwn off* from the bobbin. Compar- 
ed with the number of revolutinns which the flyei*s make in the same 
lime, determines thetwist to be hard or soft, and this circumstance is 
regulated by the pnip«)rtion of the wheel /i to the pinion i, fi*mn which 
it receives motion; and these can bo changed wh^n it is required to 
spin different kinds of silk. The o|ieration of the niaciiine is very 
simple; the bobbins filled with silk in the winding machine, are put 
loose upon the spindles at ^, and the flyers are stuck fast u|ion the 
stop of the spindles, the threads arc conducted throngii the eyes of the 
flyers ft. and of tlie layers L. and are then made fast to the iTel K. ; 
upon which it will be seen, that tliere are double the number of skeins 
to that of the spindles represented, because one half of the number of 
spindles is on the op|iosite side of the oval frame, so that they are hid- 
den. With this preparation, the machine is nut in motion, and con* 
tinues to spin the thirads by the motion of the flyers, and to draw them 
off* gradually fiiim the bobbins until the skeins u|mn the reel are made 
up to the re<|uisite lengths. This is known by a train of wheel work 
fit no p. consisting of a pinion n, fixed u|hhi the princijml spindle 
K, turning a ^Vhecl o, which has a pinion fixed to it, and turning a 
larger uheel p; this has another Vihevl u|ion its spindle, with a pin 
fixed in it. which, at every revoluticm, i*aise^ a hammer, and strikes 
u|Hm a bell «, to inform the attendant that the skeins are made up to 
a pro|ier length. When tliis machine is employed for the fii*st o|)era- 
tion of twisting the organzine, the wheel h must.be largei% and the 
pinion i smaller than is repi*esented, in order that the ivel K may be 
turned slowly, and the threads will thereby receive a stronger and 
closer twist Also, the handle B is turned in anop|H>site direction to 
that in wbUb it must move for the final throwing off the two or tbres 
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twisted threads together: and, afi it riiust also more for twisting tbt 
raw threads together for the warp of ^ilk stuffs, and for weaving 
stockings, tliis reverse movement makes no altiM'ation in the machine, 
except, that it will givetwint in a contrary direction; for it is alwnys 
necessary, when two or moi*e twisted tlii*eads ai*e combined by twist- 
ing, that ihe twist of the original thread shail be in an opposite direc- 
tion to that twist which unices them into one tliread, in tiie same man* 
ner as for making ropes: organzine silk being in fact sma'I ro|)e, and 
stocking silk or warp being only yarn. Tlie silk intended to be dyed 
is pi*evi(msjy twisted very slightly in this machine; and of course in 
that dii*ei*Ti(m which will suit the pur|>ose for which it is ;;ltimately in- 
tended ; viz. whether for yarn or organzine. 

. Figure 3 represents a single spindle of a throwsting machine. 
G and H reptcseiit portions of the rails or ciiTles of Ihe stage which 
supports the spindle, and a a is a part of tlie rim of the great wheel 
of the central axle. This wlieel is not made in segments, but is made 
very truly circular, and covered with leather on the edge, tliat it may 
act with more force to tiirn the roller t of the spindle. Tlie i>oint of 
the spindle i*ests in a glass lap^ supported by the rail 6, aud the 
ridler t is always made to pi*ess against the rim of the great wheel 
a a, by a small lever, d, and a string, which, after turning over a 
pulley, has the weight c made fast to it, to press the spindle always 
towards the wheel. In tliis uiacliim*. the thread is taken up by a bob^ 
bin K, is put into a frame oi. which moves on pivots, and by a weight 
« is pressed down, so as to make the bobbin bear u|Km the edge of the 
wheel /i, whicli is kept in constant and regular motion by means of 
wheel work, which cannot be well desciibed. 

Tiie intention is that the action of the wheel A, to turn the bobbin, 
being communicated by pressure against tlie part u|H^n which the silk 
is to wind, will be ctmstant, and will not draw more when the bobbin 
is large and full, or less when it is empty as must be the case when 
the motion is given to the axis of the bolibin. 

After the silk is twisted in a right hand <lirection, if it be intended 
for yarn or for dying ; or in » left hand direction if it be pi*epared for 
organzine, it must be wound on fresh bobbins, with two or three threads 
together, preparatory to twisting them into one thrr,KL This is ihwe 
by women, who with hand wheels wind the thi*e»ds from two or three 
large bobbins, upon which the silk is gathered instead of the reels, and 
assemble them two or three together, upon another bobbin of a pro- 
per size to be returned to the twisting mill. Machines are now in 
use for winding two or three threads together. 

Tliis operation is sligiitly represented and described in Rees's Cy- 
clopedia, a work which hasiigener]<l circulation in the Unitud States. 

The bobbins being filled with double or triple thi-eads, arc carried 
back to the throwsting machine, and are there twisted together : the 
manner of doing which, does not differ from the operation before de- 
scribed. 

In this second operation, the silk is taken up by reels instead of 
bobbijQ% and is thus made into bkeins. The degree of twist varies 
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with the parpese for which tliesilk i? intended, and ii^ wheels which 
gtve iQotitin to the reels, are for this pur|H)se adapted to the degree of 
twist which the silk is desii-ed to have. The Bilk being sfpim, i^iiir09 
only thepi^parationDf boiling, to discharge tlie gum, and to render 
the silk St to receive the liye. Figures 4 and 9 repi*esent tliezig-9ag 
niamier in which the fdlk- worm spins tlie fibres of which the coroon 
it formed, figure 5 sliews how the worm after working for some time 
in one part, will niddenly extend the silk fi^bre audb^in at auothw 
c^uai-ter. 

IlfPROYED ^Om^ TO2 TBAMHINO SILK.* 

% U. y. SUEfTTO]?, o^ fTtnc&es^y*. 

Transactions Society of Arts, London, Vol. 41^ p. 169, 1833. 
[** $Uver medal wa$ granted for this inventm.] 

The machine by which the union of the required numher of threadf 
is effected, is denominated a tramming engivie, and admits of aconsider- 
able variety trfstiniclui^Miut the conditions absolutely essential inalV 
are Uie following : fi*'st,tiiat tliesilk may pass off* easily, anciwiOiout 
entangling, ft-om the delivcriug biibbina ; Becottdly, tliat a small nttd 
€<|ualdegi'ee of tension be applied to the threads as tliey pass fi-om the 
delivering bobbins, to tlie tvceivingone, sotliat thecom|)ouiid threads 
shall bejierfectly e\'en; which obviously would not be the case,if une 
of the coiii|MHieiit threads were quite loose, while the others wei'e 
drawn straight ; thirdly, that the receiving-bobbin ceases to revolve 
w so(Mi avs any one or the compimetit threads hapjien^ to break-^an acci- 
dent which not unfi'equently occurs; as, without such contrivance, a 
thread would be prcNiuced of variable thicknejis, from the casual omis^ 
sioii of one or mow of tlie coinponeiit tlireatls. 

The o|)eration (if tramming, in scmie of the best eonstructed mills, 
b periormed in the following manner: . 

The delivering-bobbins (varying in number From two.to four, accord^ 
ing to tlie intended 'thickness of the com|vment thread) ai*e placed upon 
as many vertical spindles, (he verfica)|ioiHtion allowing the threads to 
quit the bobbins witliout atiy motion or revolutimi of the bobbins tliem^ 
•elves. Some way above the bobbins, the threads pass singly between 
two horizontal slijis of cloth or felt, which, by their friction, give at 
the same time a certain degi«ee of tension to tlie lhi*eads. and clf'ar 
them fmm any dust or otlier ligiit matter. Each thread then passee 
tiiroMgli tlie eye of its. own drop«wii*e, wlience they all convei'ge and 
unite in the eye of the giiider, frtnn Which the com|)ound thi*ead is dis* 
tributed on the snrface of the receiving^bobbln as it levolves. Each 
dt*op-wire consists of a iiiece of wire turnefl up, so as to form a right an* 
gle. of whiih the vertical leg is abfiut two inches long, atid is terminate* 
ed by an eye thnmgh which the thread passes; and the horiztmtal leg is 

* One ofthese mtchinet wis imported by the Secretiiy of the Treuuiy, sad i»MV 
ahiftoa^e* 
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about four inclies long, l^rttiinatitig likewise in an eye, tlirough liv'hich 
passes a pin. connecting all the four (lro|i-\viresy and forming a pivot, 
on which each is capable of moving freely. Each tlircail, in p^f^sing 
through tlie eye of its drop^wircy slips down a little, and, being in a 
state of moderate tension, snppoHs it at the elevation of half an inch or 
moi*e above the position to w liirli It would otherwise descend. When, 
tliei*efore, a thread breaks, its drop-wire immediately falls and strikes 
on the edge of a wii-e-franie, moving on a horizontal pivot, and so ad* 
justed that the weight of the drop- wire immediately inclines downwards 
that side which it touches, and consec^uently raises the opposite side. 
To this op|H)si(e side a tailofwii*e is attached, which, w hen raiseil, 
catches on a kind of ratchet-wheel, fixed on the satne spindle as the 
i*eceiving-bobbin, and consequently sto|is it. The broken thread be* 
iiig repaired, is again passed through theeyeofthedrop.wire.and sup* 
ports it above the frame ; the op|K)site end of the ft'anie then becomes 
prepcmderant ; the tail, or stop, descends outofttiewayof the rutchet- 
wlieel, and the revolution of the receiving-bobbin immediately i*ecom- 
nieiices. 

This apparatus is very simple and efficacious, but is liable to two 
inconveniences ; first, that the thread usually bi*eaks close to the pie* 
ces of cloth by which it is compressed, and sot^ie trouble and loss of 
time, ai^ occasi«»ned ill drawing the thresMi out previous to tying it : 
secondly, that, wiien a smaller number of tlireads than fimr are tram- 
med, the vacant drop- wires must bi removed, otherwise their niisup- 
])orte<l weight would, as above described. thi*ow up the stoi>, ^^ P'*^* 
vent the revolutiim of the receiving.b«ibbin. 

The contrivance- by which Mr. Sheiiton effects the operation of 
tramming, and avoids the abovementimied inconveniences, will be evi- 
dent by referring to plate IV, of wiiich figure I is an end vit^w, ami 
figni-e 2 a birds-eye view of his mHchine-^thc.samo lettei*s of refer- 
ence denoting the same parts in all the figures; an, the axis which 
gives motion to the receiving-bobbins//, by means of wooden rollers 
dd; they are made of any required length to suit a continued series 
of suctwding bobbins, with a roller under each ; the wcmden axis 
which carries the receiving bobbin, has a leaden i-oller f fixed on it, 
which receives motiim by mere ctintact, on acciuint of its weight. This 
axis is shewn separate in figui'e S; pp are two ]iins fixed in the leaden 
rollers; 5,anotlter pin, or hook, which holds on the bobbin by hooking 
under the staple f, of the bobbin figui'es 3 ami 4. A^ the I'eceiving* 
bobbin revolves, it draws the Uiread^ from two, three, or four bobbin 
gggg* as ineviously determined ; aiwl in oi'der to lessen the fricilon 
of these bobbins, whicJi arc fitted on wooden pins iinnVf the pins 
are ])erforated, and ride upon a wire v, and the bottom of these pins, 
and the loops which hold the wiiH^S,are rounded; leaving just frictiim 
enough to keep the threads extended. They arc shewn scpai*ate in 
figi»re 5. Now should any one of these thivads break, it is requisite 
tliat the receiving bobbin shoMid immediately stop ;fm* this purpose, 
a crank- wire w, w ith a ketch n. and a fixed crank o, is placed near each 
roller J ou this, four light drop-wii-cs kkk k Bwini freely^ aoiL 
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they have eyes to hang on the thi*ea(1.s whicJi arc their only support : 
these wires are shown a (|uarter their real size in figure 6. Now, 
shouhl either of the threacls hreak, the drop-wire which liun^ on it* 
would fall on the crank Ot and cause the wirem to revolvr, and bring 
the catch n Ibrwanis froi^i itsjxisitioiiy figure 8, to lay hfddof the pin 
p of the r<dler f, as shown in figure 7, and stop it iipineiliately ; then, 
as snon as the threail is mended, the thumb is laid on the tails w of the 
drop-wires, to bring up the fallen one; tlie thread is then put i.i tlio 
eye, and the catch is withdrawn bj turning back the end m of the 
crank wire^ and (he work goes on. There arc two spare notches xx 
to lay the bobbin in, while joining the.thi'ead, that it may be out of 
geer, and move freely till set right by hand. 

Now the silk thi*eads, on leaving the bobbins ggggpf^i^s sepa- 
rately over a glass rod t, and through the eyes of the drop-wires, and 
then gather tf>gether, in passing thrnugli the eye of the giiide-wii'e(; 
in order to distribute enually over ilie bobbins the silk threads thus 
gathered together, an alterfiating motion is given to the sliding bar 
cCf which carries the guide- wires U by means of a pin r, working in 
an oblique or spiral gnmve In the block 6, fixed on tlie end of the 
axis a; and the oblicpiity of tliis groove corre8|Hmds with the lenglh 
the silk is to be distributed on the bobbin ; and therefore causes tlie 
sliding bar to jnove to and fn» that length, every turn of tjie wocnlen 
roller, or evei^ frnir turns nf the bobbin — the bobbin rollers being one 
quarter the size of the wooden iidlers dd. 

The bars hhhh which sup|H>rt Ihe supplying bobbins, are so 
placed as to make the bobbins stand at right angl^ with the thi*ead, 
when it passes frfnii tli'-ir middle to tlie glass iimI. It is best to make 
the four eyes of the di*op-wires lie patrallel to the glasarod, as tbisir 
vibrations on the threads will be iipore equal. 

Figs. 8 and 9 show the tinned iron facings which are €oUod round 
under tlie bars at y, to support the crank wim 

Fig. iO shows how the guide wires are bent» and fixed in the slid* 
ing bar.. 

q q, Fig« fi, are two sliding wires : it will be seen that where four 
threads are tramming, it Js drawn back; but whei*e two threads are 
tramming, it is pushed in to support the two; drop wires that ait) out 
of use* and prevent tlKMr acting on the crank-wire« 

Fig; 11 shows the manner of rivetting the wooden rollcra on tbo 
axis, by cutting up a burr with a chiseii on the angles %%. 

Fig. I and fi are a guard rail. ^ 

Fig. 1 and 2 arc one-sixtliy the otiiers are one-fourth tl|0 real size. 

Imjiravemcfit in tht SUk^tFeaver^s Draw Bay.^By Mr, S. Sichardif 

of Betliiuil Oreen. 

[Trans. Soe. Arts, London, vol. 40, p. 185.} 

Inweaving plain goods, of every descri|ition, composed of silk, 
wool, licmp, cotton, orflax, the threads composing the warp are formed 
Uto two sets : the I8t| Sdj 5{h, He. foruiiig one division, and the al^ 
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ternnte ottM^ flie fid, 4tb, 6th, &c. rorroing the other : each Aft is tfteir- 
nately raised and depressed, and at every crossing of the sets the 
shuttle, containing a spindle i\ill of thread, is shot, or thi*own from one 
hand to the other, distributing the thread in its imssage, in front of 
every intersection of the threads tliat compose tiie warp ; but in figured 
silfcs, the (hi*eafl8orihe war|) are formed into more divisions than two-^ 
the number varying according (o tlie pattern ; and, in order that each 
division may be raised or depressed with the necessary accuracy, each 
thread of tlie warp is passed tlirough a loop in a vertical cord, furnish- 
td with a weight at bottom, to keep U prtiperly sti-etched, and passing 
over a 8up|N)rt at top. These vei-tical cords ai*e called the numture, 
and are cnllected into as many sets or lashes as tlic pattern requires; 
it being umlerstood that the cords of those threads which are tn be 
raised or lowered together, are to be included in tlie same lash. The 
number at lashes rci|uired for very simple patterns, on very narrow 
tAlk»f IS consiilerabh*, amounting to forty, sixty, or more. It is obvi^ 
misly, therefiire, in these cases, iin|Nissible to give motion to the warp, 
by attaf hiiig a ti*eadle to each lash. The way in which the lanhes 
were actually raised, was to pass tlie eml of each lash through a hole 
in a hoi'itmital boani, to fix to the lash a piece of wood, like a bell pull, 
mid to emphiy a boy (thence called a draw-ho}) in ]Milliiig or draw* 
ing down each lash in succession, ^o that tlie weaver had oni> to 
thifiw th^ shuttle, and give directions to his boy. 

Each cord of a lash having a weight hmig to it, the aggregate 
weight of the whole lash is considerable, so tlntt the labor incuH-eil by 
the dl*aw-bfiy was great, atid considerable dexterity (the result alone 
df lon^ practice) was required to prevent mistakes, and much loss of 
time. Hence, tliie weaver's were very de{)endent on their draw^boys, 
and the idleness or illness Of on^ of themi threw the weaver for the 
time, out of work. ^ 

Various ineffectual attempts had been made to {Supersede the living 
4i*aw-boy by machinery, but with little if any success, till Mr. Duff 
brought forward an engine for the purpose, which was rewarded by 
the So(*iety <»f Arts London^ in 1810. Mr. Duff's eneiiie, by means 
Of «i very ingenious contrivance^, enables the weaver, uy lu'essing al« 
lei*Nately on two pair of treadles, to produce the irgular elevation and 
depression of the lashes, wiihoutthe assistance of the boy. 

Tlie weight of the laslies, ^nd the friction of the maclHiie being con- 
siderable, it was niE^essary to a^tjust, accordingly, tlie length of tJie 
level's or treadles by which it was put in motion ; in consequence of 
Which, a tread of 10 iticlies was thought necesslEiry, tlnil the weaver 
miglit not be oppressed by the weight. 

Ir was soon, however, fniiml in practice, that the e^^iort of i*aisii>g 
thefi^t 10 inches for every motion of tlie treadle, was excessively 
fatiguing to the weaver, and aiiparently occasioned a piTdisjmsition to 
rupture, so that the machine came only into very. limited use. 

About two or three years ago, Mr.. Jones, sinrf6 dead, (an etigine 
ittafeerj attempted to shfirten the tread by fixing, on the axis «f the 
drtvhig ^to^h two cranki^ each about tv^O-thirai if tlie leugth of the 
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radios (htth6 m^heel ; but the mechanical disadratitage at which they 
Wdi'ked, and the manner in which tliey were connected with the trea* 
dies, increased the weight and friction so dtsproixirtionately to the 
advantage gained by shortening the tread, as to render it wholly in- 
applicable in practice. . 

About last Christmas/(I822) Mr. Hnghes, a weaver, iixeil a small 
grooved wheel on the axis of the driving wheel, and connected it to 
the treadles by means oF two conis ]ias8ing ov^r pnlleys.^ It might 
be supjiosed that any advantage thus gained by nhortentng the tread, 
would be counterbalanced by the increased weight required to be over* 
come. This, however, i^ not practically the cafte. M lien the thigh 
iht the weaver is i-aised, so as to be nearly horizontal, as necessarily' 
hapiiens at the commencement of a tread, ten Inches in height, the 
muscular ft>rce which dm be exerted by a given effort, is far inferior 
io that ^hich an equal effort will produce in a ti*ead of five inches.; 
and, hence, although the weight to be raiseil increases in pi*o|KH*ti(m 
to the difference between the diameters of the driving wheel, and<of 
thd small wheel or pinion, yet, the muscular advantage gained, nearly 
cdunterbalances this increase of weighti 

A real practical advantage, therefore, i*e8ulted from Hugbes^s in« 
vention, (although the mechanism employed is unnecessarily compli- 
cated, anil not judiciously dis])osed,) since, by means of it, work which ,\ 
could not before be wrought by the machine, may now be |ierformo(l 
by it 

In oi*der to relieve the weaver still farther, by diminishing the 
weight on the treadle, and thus adapting tlie machine to heavier pat- , 
terns and whler silks, Mf. Richards, in tSdO, attadied to tlie |9ro. 
longed axis of tlie machine, an arm, carrying a leaden weight of such 
]| magnitude as to counterbalance tliat of the lashes. The practical 
advantage of this contrivance, was, liowever, diminished by the 
weight being. fixed in an inconvenient situation, and being liable to 
jitr the machine ; in consequence of which, in March, 1821, Mr. 
Klughes removed it from its original place, and fixeil it within the 
frame, on one of tlie driving wheels. A still further improvement in 
its iiOMition was subsequently made by Mr. Richards, who has pro. 
Icmged the axis of the driving wheel, giving it the form of a qua- 
il rilateral prism^ and, on any |>art of this axis, which local circum* 
stances may point out as most convenient, the counter weight may be 
^^eri by screws farther from, or nearer to, the centre of motion, ac- 
cording to the magnitude of tlie weight requii*ed ta be counterpoised. 

In order to t*ender the abovementioned improvement more intel- 
ligible, not only to the silk weaver, but to the public in general, it has 
been thought fit to give a representation, showing the connexion of 
the immediate subject of reward, with the wimie apparatus for weav- 
ing sifks as now employed in Spitalflelds. The Committee of Corres- 
portdence and Papers were the more readily induced to adopt this 
tteajlure, m, hithertti, no correct representation of the allk-Jetfm and 
4raw«boy btd bean piiUiihii. 
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Bejerenees 1o the engravinj;$ of a Silk Lnom far v^eaving figured iilk, 
ivith Mr. Mich(ird*$ tmprovtmenU on the Draw^Boy. 

PLATK V. 

Fig. 1 rf presents a rro&s-section of the drawJioy At the dotted 
line tt a« flg. S* with a side view of the hiom, &c. 

Fig. £ is a section ut' tlie Itmni at the dotied lineifr, fig. If to- 
gether with aside view of tiie draw-boy. 

Fig. 3 is a plan of the draw boy« with part of its frame. 

Fig. 4 is a longitudinal section of the axle, &r. of tlie draw-boy. 

Figure 5 is a cniss-section of the axle of the draw-boy and figure 
box. Figures I and 2 are drawn to a scale of three-fourths of an 
inch to a fcait; and figures 3, 4, and 5, to a scale of two inches to a 
fotit. 

The same letters of refei^ncc refer to the same parts in each figure. 
AAA is the frame of the loom ; B, the roll or beam on which tlie 
warp is put ; C, the cloth or breast roll ; U U, the lay or bottom ; 
E, the rcM*d ; F F, a frame which supimrts and regulates tlie table of 
mullets ; G, the table, which consists of a number of thin bars, fixed 
in a frame nearly in a vertical positiim« but which can bo elevated or 
inclined at pleasure, by a hoop H« Between each of these thin small 
bars, are placed one, two, three, or more, small nmllets or pulleys 
ccc, over ^liirh pass the horizontal strings or tail ddd— by which 
the lambs oi* lieadlcs II, J J« and K K« are suspended. 
' To weave plain c)oth, only two leaves of hcaddles are really ne- 
cessary ; but in fine webs, where iiuiny threads are contained in tlio 
warp, the number of headl(*s i*equii-od in one shaft would bo so great 
that they would be cmwdeil together, which would c«< use unnecessary 
friclion, and strain the warp. For this I'eascm, a greater number of 
leaves is used in weaving figured silks* &c. 11ie nMuiber of these 
leaves is so great, that the shafts on which the hcadles are placed, are 
obliged to be ari*anged in two, three, or more stages, one above an- 
other, as shewn iii^ figui*cs i and 8, at II, JJ, KK ; so that, when 
tlie. lowest set of lieadle shafts 1 1 are raised to make the sheds, or 
opening in the Wiirp, through which the shuttle passes, they are in 
the situation of those at it, and do not rise so high as to interfere 
with those at J J ; and. when tlicMe at JJ are raised to JJ. they do not 
ifiterfere with those at KK ; and those at KK will lie raised to kk. 
So, by this aiTangi^ment, there will be three times the number of tlia 
leaver of beadles, in nearly the same space, as when placed on tho 
same level. 

To each of the lower treadle shafts are suspended three long 
small leaden weights (17, so as to keep the treadles sti*aight and 
]ier|)endiculs|r< The strings ddd, which sus|iend the tiradles, are 
extended across the nmm. and are made fast to a liorizontal rod L ; 
which is also fixed by conls to tlie side of the room. M Is a bar or 
vWp wbicli i» suspended Ci*om the ceiling of the ro9iii« to support the 
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8tring<tor tail defy Ac. N is another rollt which is, itucirt support* 
ed by a Irame fioiii the upper part oF the loom, and' 8up|M>rtH the 
8tri4igs dd^ &Cm when the fleprehsion i.s inatle on them by the action 
ol' tlie toot on tne treadles O, 1' H, Q Q^ from which the motion is 
communicated to tlie draw-boy, &c. 11 H is tlie frame of tlie draw- 
boy« which must be fix**d to the floor. 

S is a square wooden bar or axle of the di*aw-boy« mounted so as 
to turn 4)ack\\ards and forwards on two sci-ewed centres f c, figures 
fi, 3, 4, fixed in the ends of the frame K R. There are also fixvd to 
each end of the frame R H, and cdncenjtric to the axis of the screwed 
ce4ttres f e, a cylindrical ring m and n, figures 3 4, of brass or iron. 
One end of each ring is made flat, witji an internal flanch, for fixing 
It to the end of the fra.ne. ami the other ends of the rings are f »rmed 
into inclined planes. On the upper side of the axk* S are inserted, in two 
parallel gi'ooves, two Vt'CNiden racks /and g^ figure 3, so as to sljilc 
easily hatk wards and foi*\vards. The upper edges of tlie racks have 
teeth similar to those of saws^ but the inclined side of the teeth, in 
each rack, is in contraiy directions.' To one end of each rack is fix- 
ed a piece of brass o and p, and rounded oflT on the end, so as to act 
smoothly on the ciix'ular inclined planes m and n. Beneath the racks, 
arc concealed * two sjiiral springs /i h — the action of wliich tends to 
press the 4irass ends of the racks against the im'limKl platies m and n. 
T is the draw-boy or bow, seen best in figure 5, which consists of a 
semicircular piece of ii*on or brass, with a groovein the |)f*ripliery, like 
a pulley ; and eaclr of its en<ls is divided, so as to form clelt luMiks or 
claws, which clip the strings or lashes above the knots rr ; so that, 
when the axle S is made to vibrate, the hooks qq first draw a lash 
or string on one side^ and then on the other, altiM'uately. 

The draw-boy, or semi circle T, is fixed on a carriage U, called 
tlie figure box, which slides easily upon tde axleS. and has two clinks, 
or catches s and U in the inside of the box, witli a string pressing 
on the upper side of each, and causing the clicks to act on the teeth of 
the racks / atid g. V is a roller, sup|Hn*ted by its pivots^ on tlie up- 
per side of the carriage L)« haviti^ the two pins, or levers n and v, 
fixed in it, opposite to each othtr, and projeciing over the ends of 
dicks that act on tlie racks ; on the up|)er ^:tde of each click, is fixed 
a lifN>k or staple, which connects. the clickH to the levers n and v, so 
that wlien the lever u is depressed, the click s is at liberty to art on 
the teeth of the lack / and, at the same itistant. the lever will be 
raised, and disengage the click t frcmi thera<k jr : and when the lever 
V is depressed, the elick t will be at liberty to act on the teeth of the 
rack g. and tlie click s w 111 be disengaged fnmi the i*ack/; consequent* 
iy, only one of the clicks can act oo the racks at the same time. Tie 
i-i)ller V, is kept in either situation, by the action of a spring I, fig- 
ures 3 4, fixed on the upper side of the figure box, or carriage U, 
and having a double inclim^d plane on the under side of it, near the 
point : the middle of which, is situated over the piuit in the end of the 
I'oller V, and it acts on a small pin, which is fixed in the end of the 
rollefi and ou Uie upper side, and, ^Op over the centre of th« pivot. 
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when the lever u and v are liorizontal ; con^tientlyt mben'the 1et«r 
ti is fir|M*e8sed9 the {Hn* in the end of tlie niiiery will be turned in tlio 
same directiiinf and tlie inclined plane, nearest the point of the spring 
h will retain it in that situation, till the lever v is depressed, which 
will caune the pin to raise the spring S, and pass to the other side of 
the inclined plane, when it Will again be deuined till the carriage 
has arrivt^d at the other end of the axle $• On the under side of the 
roller \% and at right angles to the levers u and Vf is fixed annther 
piOy or lever t<;, which passes tlirougli a Imle, or a sliprt slit in the 
middle of a small bar pc* which is placed a little below, and at right 
angles to the axis of the indler, and also passes thnnigh each end of 
the box U, and is at liberty to 3lide backwards atid forwards ; so that 
when tlie box« or carriage U, has traversed over the number o[ ti'etli 
Inquired in tlie rack, the end of the bar op comes in contact with a 
springy, (which is fixed on the axle S* between the rarks.)and depresses 
it till It overcomes the resiHtance of the bar x, &c. which will be thiust 
forwards, and act on the pin, as in the underside of tlie niller Y, and 
also turn the roller in the same direction, as by depi*essing the lever 
V, which will disengage the dirk «, and engage the click t in the rack 
g : then tlie carriage will be in pi*0|)er trim for traversing to the i»ther 
end of the axle S, which is perfi»rmed by the action gi\ en tii the tread- 
dies, which is also communicated to tlie pulley 2, on the end of the 
axle S, and, therefore, causes the axle to vibrate half a turn, each 
motion of the treaddles: as the axle is in the act of turning in the di* 
i*e(!ti«m of the arrow, the circular inclined plane n, actii against the 
end of the rack j^, and pushes it along the gmove in the axle S, to- 
gether with the carriage U, &c. c*qiial to one notch or tiHitb cif the 
rack ; when the axle has returned half way, the spii*al spring h pres>- 
Ses back the rack g to its former situation, without moving the car- 
riage U, on the axle S, (as the rack is at liberty to slide in that dii'ec- 
tion under the click, wiihmit butting -against one of the teetli ;) and by 
re{N'atiiig another vibration of the axle, the catTiage will be moveil 
forward another tootle one tooth each vibration, and so on. till tlie car* 
riage has arrived at tlie dtlier end of the axle S ; then the other end 
of the bar a:, will be brought in contact, and pushed against a spring 
fS, (wliich is fixed on the upj)er side of the axle^ between the racks, 
at any requited distance from the spring y, between the racks ac- 
cording to the number of strings or lashes r r, that the figure may i-e# 
quire.) till the spring overcomes the I'esiataiice »f tlie bardP« Acc« 
ivbich turns the roller ¥• and changes the articm of the clicks s and t ; 
then the carriage. U will traverse back one tooth for each vibration of 
tlie axle 8, by the action of the circular inclined plane m. on tlie rack 
/, till the end* of the bar a* comes in contact with the spring y. when 
the action of the clicks s and ^will be again changed. The racks/ 
and g* both slide backwards and forwards, tlie extent of a tooth, by 
the actitm of tlie two circularinctineil planes m and it, for each vibra- 
tion of the axle; but, as only one of the clicks is allowed to act on 
the rack at the same time, the motion of the other rack does not in- 
tarrugt the yrogresa elf thexarriage U, 4^. The Svumt wbifih Gon«- 
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laihi! tite Joint end oif the click 5, can be so adjasted by the screw s^ 
that the carriage U will be 8top|ied by each vibration of the axle 8^ 
in a situation differing by hi^\( a tooth, according as it traverses one 
way or the ottier; so that a different set of strings or lashes r t*, &c. 
will be drawn at ^ach vibraticm of the axicj till the carriage U had 
traversed backwards and forwards on the axle S. ^ W and X are two 
rails of wood, fixed on th^ upper side of the frame R R of the draw- 
boy^ and parallel to the axle S ; on the inner edge of the rails are fix^ 
ed double the number of wire staples 4 4, &c. to that of the teeth in 
the rack/ and g ; tlie staples 4 4, &c. act as guicles to the strirtgs or 
lashes r r, which pass through them^ and are fixed to the rail T, which 
has foiir rows of holesf, through which the strings r'r^ &c., are 
passed, and retained by a knot on the under side of the rail; 
the number of holes is equal, i^nd opposite to those of the staples 4 4, 
fcc. and is also parallel to the axle S. In the end of the rails W and, 
X afe^slits, through which the sci^ws 5: pass, that fix them to the 
frame; so that the staples 4 4, &c. in the rails, can be adjusted opjK)- 
stte to th6 gixKive in the periphery of the ilraw-boy ; 6 6 are two tliin 
rails, or false tail boards* which are also fixed on the upper side of 
the frame R R, ^nd ps^rallel to the rails W and X t the stnngs r r, 
being made fest to the rail Y, and jis^sscd through their respective 
staples 4, 4, &c. have another set of strings tieil to them at 10 10, 
called the false tails, which ai*e passed over and through guide stapks 
on the upper side of two smooth round rods, or arms b 8, and then 
jpassed tlirough the holes in the iftdU 6 6 | and to the emls of the 
strings areapjiended sniall leaden weights, or lingots 9 9, &c. which 
draw the strings r r. &c. so as always to keep them straight ; one 
of the rods, or arms 6 6, is attachied to tfie upper part of the A*ami» 
of the loom, and tlie other emhr are suspehued by strings fi'oni 
the ceiling of tiie room ; to the upper ends of each of the strings r r, 
at 11 11, is tied another Series of smaller strings or lashes H 19, 
the upj»er ends of which are also tied to certain horizontal strings 
dd^ &c. which pass over the pulleys in the table O, and have the lamus 
or beadles susfiended from tliem : by this arrangement, it will hei 
seen, that when one of the strings r, whicli is fastened to the rail T, 
is pulled down, (by tlie action of the drawboy, or bow, on the upper 
side of the string r) It draws one of ten, iffts one'of the weight 9, 
and raises such an arrangement of the lambs, or beadles, as is proper 
to produce the figure which Is to be wpvpn. . 

When the draw boy 'l\ and axle S, are returned to the sijuation, 
as shewn in fig. 5., the weight HI. which are^us])ended fi*om the 
lambs, and those at 9 9 will replace the lambs, lashes, A^c. in their 
former situation. 

in weaving heavy silks, or what is termed three, four, or more 
doubles, that is, so itiahy double threads between each split of the 
reed, the power required to depress the treadles is so great that the 
weaver was obliged to have the assistance of a W to turn a winch, 
which Vas fixed on the end of the axle S, which pjissed through tb^ 
end Mme of tlie draw«boy. 
ai 
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Tbc ftpidication of the winch to the draw-boy, was the itiTentioti of 
John SboD, who was rewarded bythe Society of Arts, &c. in the year 
1$I0. 

Mr. Richards, being a npachine or loom maker, observed tlie great 
difficulty of getting boys to attend tlieir wcm k, together with the ex- 
pense, which caimed him to turn his attention to the subject, and he 
has been successful in making tlie machine so perfect and powerful 
as to supersede the necessity of a boy. 

The following are Mr. Richanis' improvements on the draw-boy: 

The power which is to be applied to the treadles 0, is com- 
municated to the: treadles P P, by the cords 13 la, and from the 
. ti^adles P P to Q Q, by the cords 14 14 ; and from the treadles 
Q Q to the pulley 2, (which is represented by the dotted circle) by 
the cords 15 15, which are tied to the treadles Q Q, and passed 
over two small guide pulleys, the frames of whicji, are.lixed to across 
bar of Jthe frame R R ; then one of the cords is passed under, and tho 
other over the pulley 2, i^nd fixed to the heads oif two screwed nails 
which are screwed into the grooves in tlie periphery of jthe pulley 2 ; tfie 
pulley 2 is fixed to the side of another pulley 18, eccentric to the axis 
of the axle S, by which means, the [Kiwer to turn the axle of the draw- 
boy increases as the treadles arc depressed. Z« is anothe-l' as^le 
which turns on two conical steel centres,, similar to those which sup- 

Eort the axle S ; to one end of the a^xle Z is fixed an ii'on wire 19, 
avingaslit along it, tbi'ough which a screw passes for fixing a 
weight 20 at any required dlKtance from tlie centre of the axle ; on 
the otiier end of tlie axle Z, is fixed a pulley 21, perpendicular to the 
pulley 16 on the axle 8, each of which has two grooves on their re* 
spective peripheries; 22 and S3 ai*e two cords, which are passed 
round the pulleys in contrary directions; the upper ends arefixe4 to 
the pulley 18 and the lower to 211 ; by which means, the motion of 
the axle S is communic$ited to the axle Z. Now, su|ipose the trea- 
dles wei*e level with eaqh other, the weight 20 vrould be perpendicu- 
lar above the ax;le Z, and would tend to turn 4t either way ; con- 
sequently, as one of the treadles is depressed, the weight will pass 
to one side or the otlier of the axle, and it? leverage power will be 
increased till the centre of gravity of tlie weight 20 has arrived 
horizontal with the ^xis of the axle Z ; it will be obvious, that eitlier 
by increasing the weight i^O, or extending it further from the axle, 
the power will be increased ; and by combining the eccentricity of 
tlie pulley 2* with the eccentricity of the weight 20, the power appli- 
ed to the ti'eadles jnay be increased so as to counterbalance any 
number of lambs or neadles, and the weight appended to them, and 
to the false tail, together with the power required for raisingor oj^n- 
ing the warp for the shuttle to pass through. 

Another of Mr. Riqhards's improvements^ is the application, with 
pertain modifications, of box 24, called the tabby box, which is fixed 
to the axle S, and has a semi -circle 25 fixed to it, similar to the figure 
box, hut without the clicks, &c. To the under part oif the box 24. is 
fixed a wire rod 26, which passeseasily through the figure boa^, andia 
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BHpporteil by a staple £7, ncjar tbe end of the axle, through both of 
vhich it is at liberty to slide to and fro. 

28 and 29 are two sliding sockets^ which can be fix^d on the wire 
fei ntiy required place, by a sot sci«ew in the side of eaeh. 

The use of the tabby box, is to raise a certain set of the lambs, or 
headles, to work the plain part of the silk, between the figures, with- 
out having so much ladh tied to^ach of the strings, r r^ Ikjc. Toad- 
just the tabby box for weaving figured cloth with a plain ground, the 
two sliding sockets 528 and 29 must be fixed on the wire rod 26, in 
their situations as shown in fig. 4 ; two strings, or lashes, must also 
be fixed in a similar manner as those already described at r r, on 
each side of the axle opposite the tabby box, and passed thi*ough the, 
staples 30 and 31 ; sec fig. 3, (only part of the rails on one side of the 
axle which the staples are fixed in, is shewn here, but the other side 
is fitted up in a similar manner.) Suppose the loom was all r^ady pre* 
paired ta weave (he figure as represented at fig. 6, and to commence at 
the line 30^ the treadles being put in motion, will cause the axle to 
vibrato, the draw-boy or bow T, on the figure box U, will draw everr 
other string or lash f r, oh each side of the axle S alternately, till 
the box U has arrived at the spring Z^ and raises such an arrange.* 
ment of the lambs, or beadles^ as Is proper to produce the figures in 
the squares 33 SS ; at the same time the bow, or semi-circle 25, on 
the tabby box, is drawing the strings or lashes 31 31, on each side of 
the axle alternately, and raises such an arrangement of the lambs as 
to produce the plain part of the cloth in the srfuares 34 34. At the 
instant the em( of the small bar Xf in the figure box U, comes m con» 
tact with the spring csi, (on theitpper side of the axle S,) the same end 
of tlie figurt^ box on the tinder iside of the axle also comes in contact 
with the socket 29f and at the next vibrs|tioii of the axle, the rack g^ 
will press the figure box U, together with the tabby box 24, forward 
On theaxle^equaltoonetoo^ofthe rack, when the action ofthe clicks 
in the figure box will be changed, and the how, or semi-circle 25, on 
the tabby box^ will be opposite the staples which contain tlie strings, 
or lashes 62 32, and will remain tliere, and draw the lashes on each 
sidenf the axle alternately, and. raise such an arrangement of the 
lambs, as\ to produce the plain Cloth in the squares 35 35 ; and at the 
same time, the figure box U will be ti*a versing to the other end of the 
axle, and the semi-circle T will be drawing the lashes r r, on each 
side of the axle, alternately, which it skipped when it traversed the 
other way ; by which means« a new arrangement of the lambs will be 
raised, so as to produce thefigures in the squares 36 36. When the 
other end of the small bar oa shall be brought in contact with tlie 
spring yk tit the sameJnstant the>ndt>f the figure box, will be in con- 
tact with the socket 28 cand the next vibration of the axje will cause 
the rack F to push the figure box, togetlier with the tabby box, along 
the axle S, equal to one tooth of the rack ; then the tabby box, tog&« 
ther with the wire rod and sockets, will be in their former situation's, 
as shewn in fig. 4 ; and the action of the clicks, in the figure box, will 
again be changed, and the whole figure completed,' and the machine 
ready to produce a similar set of figures to those already described. 
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In the 40th volume of the Transaetioiiaor tite -Society in Londifh, for 
the Eiicourageinent of Arts, Manufacturer and Commerce,* Mr. J* 
Tliinuiifion, of Coventry^, givm a full and very minute accfMmt of his 
recent improvements on tlie rthhon loom, illustrated by four plateil* 
Tlie advantages stated to it^ult fi^m these^ are*— 

1. It pH)duces figures much finer than any loom heretofpre made in 
Englati(l« and of larger size* 

S. Eight ti*eadles do the work of thirty-two treadles, in the common 
Wm. -' 

* 3. The common loorti is limited to forty lashes ; the improved one 
extends to 1 80 lashes ; so that it is capable of producing work of gi*eatly 
su|ierior richness and fineness. 

4. The common lo(mi makes only one ribbon at a tim6, and pro- 
duces at the rateof about 1 4 piece per week. Mr. T^s mulces four at once. 

5. Mr. T*slooinallowsthe we,aver to put any quantity of plain work 
that he pleases between the pattern, without changing the figure. 

9. The weaver may instantly throw off the figui*e altogether, and 
pradnce plain ribbons, whenever wui-k of thrs kind is required ; where- 
as, all the present figure looms must continue making the particular 
figure for which they have been mounted. Fifty guineas and a gold 
medal, wei*e presented U> Mi^. Thompson foi* this great improvement 
in the art of ribbon*\]^eaving. 

Ill the 7th vcrfume of tlie elaborate work by Borgnia, on arts and 
manufsM^tureR, there is anotlier description of a ribbon loom, fiir weav- 
ing many pieces at tlie same time,-, with. plates. The Ntm^'«li^ Kn* 
cyclojiedie Metliodtque contains ten d^bte Quarto plated* equivaNit to 
twenty single plates of mkcbinery, for Hie manufactuiiB of sei^ral 
fiieces of ribbo^ at once. It ifi pmbabk that they represent the old 
Htacbincry but they may doubtless be refisrred t6 with advantage, as 
they, are large ftnd very distinct. . Tliese three works are in the libra- 
ry of llie American Philosophical Society, PbiladelpKia, and may be 
consulted by Mrttsts, updH applkation to Ib^ Librarian, Mr. John 
VaugluMu 

Improved French Ldom. 

In the year 1B08, Mr. Jacqmcrt, of Lyons, in Prance, invented a 
loom ihtendexlto c|i>^the wm*k (toraraonly eifected by draw.Jw)ys, in tlie 
manufacture of figured stuff f for which he i*eceived'a premium of 
^000 fimncs from the Society fortheEncolii^ementof N'ational Indus* 
Ury. This admirable invention remaiti^d unknown to the.EngHsh on« 
til the yeai* 1816. when it was eeeii by Mr. WMIiam.ilHle« ariil men* 
tioned by him to several silk manufactui*ers ; one of wliom, Mr. Stepli^ 

f l^ondon, 18^, p. 195. 

t That is, pulMni^ down tho cords, to WM'k » numb^ of treai4lef at a timi^ 
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Wilsoiiy went over to France, and introduced it into finglftmU* with 
improvementii. The loom is applicable alike to niik, cotton, woollen, 
and linen stuflTa, Tlie s[iecification of Mv. W's |>atent is inserted in 
the Rei^ertory of Arts, vol. 44, p. 25r, with a pls^te. It is also describe 
ed, but wltliout a plate* in Borgnis' work, vol. 1, p. i6T. 
The great advantages of Jacquart's loom, consist in, 

1. Enabling every plain weaver to become a figiirecT weaver, to 
make gfM)ds which .they have the greatest difficulty in making in 
Spitalfields. 

2. ki their being but one treadle ; instead of a number of treadles, 
or cords, which a boy stands to pull up and downVas in the common 
loom, the weaver has only to tread on that one treadle, and to throw 
the shuttle. , . 

S. In enabling the weaver to change a pattern in a few minutes^ 
tvhile the common loom requires many dayS or weeks. 

The great superiority of this loom over tlie c(>mmon kind, is further 
proved by the following facte : One man can make 100 yards of 
figured stuff in twenty-five days. Mr. Stephen Wilson, who introduc- 
ed this loom into England, from Prance, in his examination before 
the tComniittee of the British House of Commons, on i\\'^ silk trade, 
said, «* here are a number of works that have been made with it^ 
(producing a shawl ;) this shawl has on^ thousfand two hundred cords. 
1 never knew of a loom .of that number of cords in Spitalfields* 
Here is another work (producing anotlier shawl,) with 600 cords; 
the weaver does all himself. It is also adapted for damask, which is 
one of the heaviest kinds of work. I always considered two yards 
jand a half a good day's work for a weaver ; and I liave had made 
from three to four yards a day ; and this is shot with worsted, whiclii 
requires a stronger blow. . Generally, tliey are drawn every four 
shoots, but iim is drawn every shoot, whicli makes it a moi« difiicult 
work : this pattern is three yat«ds long, but it can be made of any 
length whatever. I havi^ now a pattern going on with r,()00 lashes. 
If 1 am nut too sanguine, my idea of this machinery is, that it is of 
as much consequence to the silk manufacture of this country, (Eng^^ 
land) as Arkwright's machine was. to cotton ; and that it will auper* 
aede a great deal of the machinery now in use.'' 

Le Brunts Loonu 

Mr. Le Brun, of Lyons, has more recently invei 
objects similar to those effected by Mr. Jacquart'i) i 

composed of five stages, and the mechanism, which \ 

one mail to weave five pieces at the same time. Borgi 
says, ** This apfiaratus id highly ingenious, easy o 1 

costs but little : it accomplishes fully the object of the Inventor, With- 
out increasing the trouble of the workman, who is ienabled to dispense 

* Minutes of the evidence ti^cn befbre the Committee of tbeXordtoD the sUk tnide. 
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with the aid of a draw-boj, as the machine performs his duty with 
the greatest precision. The harmony of the work, of tlic screral 
parts, and the order of the design are admirable.''^ Borgnis gives an 
outline of a description of Jac(|\iart.% and Le Brunts looms ; but the 
utter im|M)ssibility of finding any who amid ti*anslate the technical 
phrases into English, prevented its insertion.f A manufacturer of 
figured stuffs would be amply repaid by going to. Paris to procuro 
one of these looms, models of which> ai'e deposited in the a Conser* 
vatoire des Arts et metieres." 

' . Ejcglish Patbwts* • 

. Philip Shelly of Kensington, for improvement in machinery for draw- 
ing, roving^ and spinning hemp, flax, and waste silk^ — February, 1823. 

William Godman, of Coventry, for *< new arran;{emer.t of the shuttles 
in the slays,, as connected with the batton, ahd the sus|)ending of tlie 
knotted parts of the lashes, on one set of shafts, to arrange with the 
same. This invention applies to that desert ptiim of lotim^ calh^ 
** Dutch e^igine looms," employed to weave narrdw articles''§ — Sep- 
tember, 1852. 

T. Wm. Stansfield, of Le^ds, for improvements in looms for weav- 
ing fabrics coni|)osed, in whole or in part, of woollen,^ worsted, cotton^ 
linen, silk, or other materlal||^uly; 1825. 

Richar*d BddnalU jun. of Leek* Staff^irdshire, for improvements in 
the manufacturing of silk, including the winding of silk, and for spin- 
ning, doubling, and throwing it, by one operation-^July, 1825.^ 

De Bcrgues* Power Loom, 

In the London Register of Arts, vol. 3, p. 83,** is a series nf cuts 
representing this new loom, wliich was the subject of a lecture by 
tlie President of the London Medianic Institution. It may. be 
used either as a hand loom or a power loom, and is cntii*ely com- 
posed of cast iron, with the exception of the axis, v^htch, carrying 
all the movitrg eccentrics, or cams, requires great strength, and 
is of wrought iron; When used s^s a power locmi, motion may be 
communicated to it by a wheel, which, is turned by tlie haifd, by 
dteam, or water. A single wheel v^ill give motion to several Immis, 
and a steam engine will, of course, work a much larger number. Tlie 
machine was worked before the audience : In two ininuteSf one inch 
and sixteenths of a web were manufactured. When workeil as a pow- 
er loom, by means of a fly-wheel, one of the silk threads broke, and 
the motion iinmediately ceased. / The manner in which this was ef- 
fected was described. One advantage of this loom is, that no incon- 
venience is ever ext)erienced from the uncertain stroke rtf the lay and 
jrA'<^Ue, as it is uniform and invariable. Another is, that one move- 

♦Vol. 1. p. 2^5. 

f No Dictionary contains the names of the numerous pitrts. 

i Repertory of Patent Inventions, vol. 2il, p. 265, 1826. 

^ Do \ do ; . vol. 44. for 1824, p;«. 

I Do do vol. 2, for 1826, p. 96, ' 

1 Do do vQl2,p. 22MSJ(l 
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numt does the worHv and one hand is sufficient to Work it Thus, a 
M'eaver* with hb ramily» may become a power loom weaver : for^ by a 
wheel in the corner of his j*oom, and one child, or a laborer, to tuiti it» 
he can superintend two or more looms. The receding motion of the 
lay being slower than the advancing motion, (an advantage which is 
absolutely necessary for weaving silk,) gives a greater time to the 
shuttle to pass* sbwer, and, consequently, enables the weaver to put a 
more tender shoot in his shuttle, or to weave a broader clotli* , The 
shuttle will pass from 60 to 130 times per minute, according to the 
will of the weaver, and always with the same uniformity. Another 
recommendation is, the ease with which the weaver can regulate its 
diflTerent motions by tightening or loosening the pressing screws, on 
the only axis there used, by which the moiiun must always be uniform 
and regular, one part with another ; to this may be added its probable 
durability, without repair ; those, parts which «re most likely to be 
deranged will not require two shtilings to repair them, 

' KendaWs Domestic Power Loom. 

|n the Register of Arts, vol. 3, p. lldf is a figure and description 
of this loom. Itis said to be efiectual and simple : a boy of twelve 
yeanl of age, with a proper fly-wheel, will find no diflSculty in 
turning six or eight' of them when the work is plain. For rich 
works, an able weaver, with good malerials, will be able to 
work two loomi^, Tlie ^ machine works steadily, and with few 
stickings. In one ex|)erinient, two piecea of silk were made, \iith 
a very siiglit application of the hand. It o|)erates exactly as ttie com- 
mon band loom,, and every description of fabrics can be woven by it 
The arrangements preparatoi*y to weaving are similar to those of a 
common loom, , ' . . ^ 

The patentee resides at No, 8, Pater poster Row, St Paul's^ Lon- 
don. 

Patent to H. R. FanshaiVf London^ sUk-emhosserffor bis invention of 
improved apparatus for spinning, doubling and twisting^ or throw* 
ing silk. — Passed, Mgust 12, 1825.# • ' 

The subjects of this patent are described ds consisting of four par- 
ticulars; first a new arrangement or dispo^tion of vertical or hori- 
zontal bobbins, to be employed for tiie purpose of spinning and doub- 
ling silk; second, a new mode of forming the flyers, with double 
arms, forguiding the thi*eads on to the bobbins : third, a contrivance 
for throwing the Dobbins in lind out of action ; and fourtli, a mode of 
retaining tlie horizontal bobbins against the bearing board, Tlie an- 
nexed cut shews the an*angement of the several parts of the machine ; 
a 0, are the vertical bobbins,.turhing loosely upon the spindles h b, 
wliich, with the flyei-s t a ^te made tb revolve by means of the cords 
extendiiig from the rotary pulley d. The silk passes frorti the bob- 
bins a, upwards, through eyese, over a glass rod/, between the draw- 
ing rollers j:, which arrangement of the parts so far, is the same as in 
ordinary machines for throwing silk, 

* Fram the London Joornal of Arts and tldtoMib by W,X«wtoiv VOL ]d^ p, IdIL 
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The silk thfMds from the two or more bobbins a tf, M« deltutMd 
from the druwing roUrrs to tbe bobbin flyer of the horizontal b<»bbin 
A, wbich being turnedby a cord fWim the before mentioned puliy <{, 
causes the Rilken threads to be doubled and wound Mpon the bori^mtal 
bobbin ; tbe traversing of the bearing plate t, causing the bobbin to 
be slidden along tbe siitndk, 90 that i^e silk i^alt be oyeni/ wound 
«pon the bobbin. 

Such is the disposition of the macbineiy whicli, though not new in 
its separate parts, is lierein claimed as^ new in its arrangement, and 
is em|iloyed in the way described for tlie production of organzine, or of 
•e^ying s)ik ; but, when another description of silk calleu Bergaro, is 
4o be prepared, then only cme of the vet^cal bobbins4s lo be put in ope- 
ratio^i^and another thread is to be drawn from the stationary bobbin le. 

When very delicate threads are to be twisted, and doubled, it is 
proposed to use a flyer, similar to that shewn at ffgure d« with the 
ends turning de^n, and forming loop$ or eyes for the fiOe threads 
to pass ti^roiigh. In case ot any of the threads breaking, it would 
be necessary to stop the bobbin connected with it. This is done by 
moving the lever U which turns upon the fulcrum pin in, fixed in a 
stationary bar crossing the machiue. l^ls lever ethbraces a ctutch- 
box n, attached to the rotary shaft oti which the jniHey d, turns, and 
by moving tlie lever / to the right or left by the hanclle 0, the pulrey 
d is locked into gear, with the rotary criiaftr or taken but of gear, 
and made stationary. As any sudden starting of the bobbins would 
endanger breaking the threads, it is contrived that the |iulley tf, shall 
be gradually put into gear, which is dotie by a circular inclined 
plane, on the fece of the pulley, attd a pin on tite inner side of tbff 
dutch. H'he clutch l)eifig sKihten by tlie Wer towards the pulley, ito 
pin moves upcm the circular inclined plane until it comes to ttie end, 
and tliere, striking against the rahsed edge, carries ihe pulley round 
with it. The lever is held in its proper position by a spring catch at 0. 

The^bobbin is held against the bearing boai'd by a sprittgjatchi? , 
which falls into a grove at the foot of the biobbin. These new ar- 
rangements are deeme^ by the tfaid^ very important imprpvenients. 
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Improved Power Loom. 

By J. H. Sa^er, of Middlesex, machinitt 

The objept of the patentee, is to give motion to the operative parts 
of a loom, by means of a rotary power, so applied, that its mecha- 
nism shall occupy no greater space than is required for the standing 
of an ^ ordinary loom. To effect this object, the main rotary shaft, 
which receives its motion from a steam-engine, or other first mover, 
is placed at the top of the loom ; and, by means of cams and tappots 
affixed to the main shaft, the heddles are moved up and down, which 
open the sheds of tlie warp ; the lay or batten is made to oscillate, 
and the shuttle is projected to and fro,' at the proper intervals of time. 

Tliis loom is also adapted to the weaving cotton, linen, wool, flax, 
and hemp, and mixtures thereof. *. Plates accompany the specifi- 
cation. 

^imerican ffiitding^ Doublings and Twisting Machine. 

The Messrs. Terhoeyen, brothers, of Philadelphia county, have 
recently invented a simple ami ingenious machine, for winding silk 
from cocoons, and for doubling and twisting the thread at the same time. 
These operations, it is believed, have never before been united in the 
same machine. It answers the object intended perfectly. A fringe 
weaver, who has seen the silk thread finished on this machine, pro- 
nounced it equal to any im|)orted. The Board entrusted with the 
management of the fund left by the late John Scott, of Edinburgh, 
to the corporation of Philadelphia» for the distribution of premiums 
^ to ingenious men and women, who make useful inventions and 
improvements," have awarded a medal and twenty dollars to the in- 
ventdrs. 

Recent Improvement in 8Uk Weaving. 

Stephen Wilson^ a silk manufacturer, when examined before the 
Committee of the House of Commons on the Silk Trade, July S^ 
1B2S, stated, that the following improvement had been made in Eng- 
land and Scotland. 

In Scotland and Norwich they have shifting boxes, which save 
much trouble in changing the shuttles, so that a weaver can shoot 
different colors as fast as he could a single one. They have also lifting 
boxes. I'he shifting boxes ai*e generally confined to thi*ee or four shut- 
tles ; the lifting boxes go as far as twelve or sixteen colors, which 
the weaver shoots with the fly, one after another. In Scotland they 
have also many improvements in weaving, which we know very little 
of in Spitalfields. They have what they call lappets, a quantity of 
needles that rise near the battens, and serve instead of brocading. 
They have also another very ingenious plan, which they call circles. 
In Spitalfields we brocade each of these figures with small shuttles, 
separately ; but in Scotland the circles do all at one time, which is a 

* Lendon JouniiLof Afts tad Scmoes. . By W.Newtoii. July, lB2r. 
8d 
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great improvement in lessenlnj; labor. They have also what they 
call the cylinder or barrel weaving, which enables the weaver to ciis- 
pense with a clraw-boy in heavy works. And they have another me- 
thod of weaving in the old damask loom, which is a very im|iortant 
one, and which is done by what they call a comb ; this species of 
mounting is very much introduced Tor damask table cloth weaving. 
A gentleman f^*om Westmoreland a few days ago, informed me he 
bad a work making on this plan, with 14,000 lashes; that he had 
been in Spitalfields, and w^as surprised to see how far behind they 
were in damask weaving : for that they had no improvement upon the 
old looms. There is also a loom invented by Mr. Roberts, of Man- 
chester, for which he has taken out a patent, of which I have heard a 
great deal, but have not seen it 

Question, Are the shawls you have produced, made by the impix)ved 
machinery to which you have alluded ?— They are ; I never could get 
tbem made on the old plan ; owing to the imniense weight, and the 
quantity of lash, it never would work clear. They are now made 
with one treadle, and the facility witlh which tlie weaver changes his 
pattern is such, that he makes four« five, and six different patterns in 
one week, besides changing his figure at ilhe border* 

Method of prcveiUing the watering of sUka without the u$e of a knee 

There are two imperfections which dilks, especially plain ones, are 
liable to acquire in the loom. One called cockling, is merely an 
unevenncss of the surface, and arises usually from one longitudinal 
edge or selvage of the piece b^ing more stretched than the other, 
in consequence of its not being wrapped evenly round the roll or 
cylinder of the loom. The other imperfection, called watering, is a 
wavy or streaky appearance, produced by a play of light on the 
surface of the silk^ though that surface may be quite, smooth. The 
cause of this wavy appearance is not completely undei*st6od, but ap- 
^ars, in a great measure, to depend on unequal pi^essure being 
given to the piece while on the roll. It is well known that the high- 
est polish and gloss is given to silk in the hank by twisting it hzri, 
and, at tlie same time, giving it a kind of oscillating movement, so 
that each individual thread may be rubbed repeatedly on those with 
which it is in contact, whereby they mutually polish each other. 
Now, a piece of silk, in the process of manufacture, may be conceiv- 
ed to he placed in circumstances considerably favorable to the pro- 
duction of this partial polish, if, when rolled tight, and rather une\xn« 
ly on the roll, it is subject to the vibration occasioned by the stroke of 
the lay upon the weft, which takes place c^ftereverj' throw jofthesliuttle. 

The contrivance wliich used to be resorted to» in order to prevent 
the watering of silks, was by means of a knee roll. The five or six 
yards, which constitute an average day*« i«roi*k, being first roiled on 
the large or breast roller, during the weaving, wwe every evening 
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transforred to a smaller roll, called, from its position, a knee roll. In 
doing this, great care was required to lay each fold precisely upon 
the preceding one, a manipulation that occupied about half an hour; 
and the silkf by, frequent handling, \vas apt to becr^me soft and less 
saleable. W late years, atteoipts^ more or less successful, have been 
made to avoid the use of the knee roll, by inserting a sheet of thin 
glazed pasteboard, at certain intervals between the folds of silk on 
the breast roll, which, from its elasticity, yields to the vibration of 
tlie loom, without communicating any motion to the silk, wiiile its 
own smooth surface allows it to move a little on the surface of the 
silk, witliout ^ny injurious friction.^ The mo^t successful applica* 
tion of tUh contrivance, has been made by Mr, Feter Caron, whiclu 
although perhaps, in part, to be attributed to his own individual dex- 
terity, (for, by the testimony of the foi«eman of Mr. Leveque, for whom 
he works, he appes^rs tp be a remarkably careful^ skilful weaver,) 
bas been considered by the society worthy of being m^de public tor 
the benefit of others in the same trade, both workmen and masters. 

The process is the following ; 

Afterapoiry (a quantity of fivexjr six yards) has been wove, and 
rolled on the breast roll in theusiial way« during the w^eaving, it is to 
be unrolled, and carefully rolled again as evenJy as passible; a sheet 
of pastieboard. or pressers' paper, being put in the last turn. When a 
second porry bas been finished, it is to be again rolled as above (W^ 
scribed, the sheet of pasteboard inserted in the last fold of the former 
porry, being first removed ; l)ut, at the end of cxtry second porry. 
or twelve yards of work, the pasteboard which has been Inserted 19 
to remain until the piece is finisiied* 1^ special care being taken thas 
the pasteboard lies ks close on the roll as the work itself docs. Mr. 
Caron has practised this method for tnree years, and, during that 
time, has not had a piece in the slightest degree watered. Tho 
kiads of work to which it has been applied, have been Gros de 
JNaples, Florentines, and double twilled sarsnets. 

Ejdtrads from Hie Minutes of Evidence taken by Committees of both 
houses of the Parliament of England^ on the suljjcct of the sitk trade 
and sitk manufacture^ in the year 1 8a I . * 

Enoch Dnrant, a silk broker. Silk is principally imported from 
Bengal, China, Italy, and Turkey. The average of late years, 

• When any subject of commerce, maniifacture, or internal improvement, is broug-ht 
before Parliart^ent, the House, instead of considering ilself«Fo^c/o inspired, and fully 
competent to cleclde on the occasion, appoint a committee to examine and report on 
it, witli authority to send for persons and papers. This committee^ if they find it ne- 
cessary, sit during the recess, and exanriiite intelligent men, practically acquainted with 
the subject before them, from whom all the infonnation requisite to elucidate it. is ob* 
tained ; and, after a thorough and patient investigation of it, a bill, founded thereon, is 
brought forward. The minutes of the evidence are regularly published, to shew th« 
grounds of the provisions in the bill lafd before the House. In this way the despatch 
of tite public business is not only greatly promoted, but thousands of pounds are an- 
nually saved or gained to the nation, not in the way of daily pay, by preventing de- 
bates of weeks or months, (for the member^ receive no pay,)' but, by the proposed 
improvement taking place, or by a wise law going into speedy operation, or by the 
reptal of one which has been proved to be ii\jurious to the prosperity of the country. 
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amoants fully to a million eight hutulrcci thousand pounds. Bengal 
sends about eight hundred thousand pounds, somewhat under ; China 
about one hundi*ed thousand pounds ; Turkey the same. The re- 
mainder comes from Italy— -about eight hundred thousand pounds. 

The duties on raw silk are as follow : Bengal 4s. ; Italian, Tur- 
key, and China, 5$. 7hd. ^r pound. Italian organzine, 14s. 6(L to 
14s. 7 id. per))ound. Prices paid for organzine silk in England, 
7s. to 10s. per pound ; the waste is from threes to fifteen per cent No 
organzine is made in France ; they prepare their own trams and 
singles. China silk is applicable to hosiery.»the Italian is not. 

John Thorpe f ribbon manufacturer. The price for making organ- 
zine in Italy, is from Ss. to 4s. per pound. Thet*e is a great differ- 
ence in the si^e and goodness of the silk to work. In England it 
coots from 7s. to 10s. per jiound to make it. The French are supe- 
rior to the English in ribbons, but inferior in hosiery. China silk 
Sods are heavier than English, but not of a better quality. The 
lina raw silk is equal to most Italian, and better than any Bengal. 

John De Ferrtf a silk merchant In the Bengal silk there is a kind 
of cottony or fuzzy substance, Mhich is thrown up into a pile or knap 
when woven. This is not perceived in the raw silk of Italy, France, 
or Turkey. The price of Bengal silk per pound, duty included, is 
from t4s. to SOS. ; that of Italian raw silk, from 18s. to S5s. 

Stephen ffUsoUf a silk manufacturer* Nearly two millions of pounds 
weiglit of raw and thrown silks are annually imported into England; 
it gives employment to 40,000 hands, in throwing it for the weaver, 
and their wages are j6350,000. Half a million pounds of soap, and a 
large pt*oportion of the most costly dye stuffs, are consumed at afurtlier 
ex|)ense of ^300,000 ; and j8265,000 more are paid to winders to pre. 
pare it The number of looms may be taken at40«000,. and the wea^ 
vers, warpers, mechanics, &c will employ 80,000 more persons, and 
their wages will amount to i£S.000,000. Including infants and de- 
pendants, 400,000 mouths will be fed by this manufacture ^ the 
amount of which 1 estimate at dS 10,000, 000. 

The price of dying white at Lyons, is fifteen sous,, or seven iience 
half penny per pound ; and colors 24 sous, or one shilling. In 
England the price of the first is 2s., and, of the latter, from 2s. 6d. to 
4s. The drawback on silk goods, in England is 12^. per pound — 
ribbons 10s. 

English silk goods are exported chiefly to the frazils, and other 
parts of South America. 

The labor in preparing raw silk, affords much more employment to 
the country producing it, than any other raw material. 

The defect complained of in the Bengal 9ilk, is in the preparation. 
There is nothing in the nature of the silk, which should not render 
it applicable to every purpose of Italian silk* 
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APPENDIX. 



TREATISE ON DYING SILK. 



To Clemsei 8Uk. 

This operatK)ti consists in depriving silk of the principles which af> 
feet its whiteness atld flexibitity. Monsieur Roard read before the 
Institute of France a very interesting memoir on this subject; of 
which the following is' tlie result.* . 

1. That all unbleached yellow silk contains gum, coloring matter, 
wax, and a volatile odoriferous oil, analagou^s to essential oils, ex- 
tracted from many vegetables. , 

2. That all white, nnbleacbed silks, yield, also, gum* wax, and an 
oil, slightly coloredy wbich seehis to bear some relation to the liquor 
contained in the chrysalis of the silk- worm. 

The gum is dry, friable, and, wiien powdered, is of a clear, yellow- 
ishy red color, soluble in water, but scarcely scduble in alcohol. It 
amounts to from 23 to £4 |)er cent. The coloring matter is resinous, of 
a reddish brown color, and of a beautiful yellowish gi*een, when pow- 
fiered, and of a strong odour; Holuble in boiling soap and water, 
scarcely in caustic alkali. It exists in theproportion of Trom ^j to ^^ 
per cent. ..'■'' 

The wax is hard* but brittle, and slightly colored : insoluble in wa- 
ter, but easily soluble in alkalies and soap. Th^ fine silks of China, 
Saint Aipbroix, and of Rocquemapre, have much less of this substance 
than tlie other unbleached silks of France, and especially thoso of 
Italy. The proportion of wax is, from ^^^ to ^^^ of the weight of 
silk. 

3. That the silks which yield the finest white, are tlie very white 
unbleached silks, and the yelljiw unbleached silks of a fine golden co« 
lor : and that all the other silks, which are more or less dull, and in 
which the gum has undergone any change of condition, either by rea- 
son of sickness, or bad nutriment of the worms, or by the destruction 

* Memoiin of the Institute, fortheyeat 1808, (c\ui of Mathenutticaland Phvsieal 
Seiencet) vol vni. p. 5S2. It gives all the particulars of the experiments which led to 
the above interesting results. Monsieur Roard is a practical chemist, and was formerly 
director of the dyem' department in the Gobelin manuftctc^ of Paria 
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of the chrysalis in too great a heat, or by winding, ill^conducted, will 
never attain more than a dull white, always somewhat colored* unless 
they be exposed, in the unbleached state, to the action of sui{)hui*eous 
gas, 

4. That light bleaches the yellow and white silks, without altering 
their lustre, or their solidity ; and that this agent may be employed to 
much advantage, either befoi« or after they are cleansed. Four or five 
days exposure to the sun is sufticieiit to effect this object. 

5. That water, alcohol, the acids, and even the alkalies, do not en- 
tirely dissolve, equally well as the soap, the matters contained in the 
silk ; and that this agent ought to continue to be exclusively preferred 
in the cleansing of silks, to all the above substances. 

G. That the oxi*muriatic acid, changes tlie properties of tiie gum, 
diminislres its affinity to water, and assimilates it to the resins, by 
rendering it soluble in alcohol. 

7. That the silk, after being Separated, by cleansing, from all tlie 
fubstances which concealed its whiteness, and its brilliancy, loses af- 
terwards in this bath, by the continued action of the mk\i, all the pro- 
perties that it acquired by it; becoming dull, stiff, ami coloreil, by 
the solution of more or less of its texture ; a solution which is eflfected 
by all liquids, and which takes place even in boiling water; It is to 
this cause, hithert() unknown, thf^t we must attribute the impossibility 
of impregnating the silks, whilst hot, with alum, and tlie destruction 
of a part of their brilliancy, in all the colors somewhat brown, for 
which we are obliged to employ the heat of boiling water. 

8. That these great inconveniences may be^)bviated, by causing 
the silks to be boiled no longer than, is necessary for cleansing them 
completely; and by submitting them only to nroderate heats, in all 
the operations of dying. 

9. That copner vessels c^use some trouble, owing to the ease with 
which tlu'y oxidate, and discolour the silk, as has been shewn in hid 
memoir on aluming. 

10. That it is highly important to employ very pure water, free 
from calcareous impregnation, but not in unnecessary quantities, in 
order not to increase the ixroportion of injurious salts, and not to 
weaken the force of the solvent. , 

The proper proportions for this operation, as ascertained after ma- 
ny expei'iments on a large scale, are seven or eight pounds of water 
to one of silk; and one-twelfth, or one-Aixth, is sufficient for the 
greater number of col6rs : for yellow unbleached silks, and, ahoye 
all, for those of Grenada. (Spain) it is necessary to add from 50 to 60 
per cent. The greatest quantities do not pioduce a very sensible ef- 
fect upon those silks : for we cannot make them as whi^e as those un- 
bleached white silks cleansed with 25 per cent of soap, even by the 
combined action of equal weiglits of soap and sulphureous gas. 

1 1. Experiments have shewn that all silks are completely cleansed 
In te^ th^n axi limir ; and that tliey kise their cidoriii^Hnd waxy 
tnatteiis, in proportion to the quantity of si^ap which the desmsii^ 
bath contained. 
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12. Hie operations of ungumming, boiling, and blestcliingt wtiich 
take up six hours, may be reduced to one operation, of an hour, with 
the same quantity of soap. I propose, then, the following method to 
cleanse silks. To boil, for an hour, all yellow and white silks, with 
five parts of water to one of silk, and a quantity of soap, whicti may 
be determined according to the colors intended to give them ; to put 
the silks and soap in the water only half an hour before the moment of 
ebullition, taking care to turn them often. Long boiling causes the 
silk to lose a portion of its substance, and, in doing so, it also loses 
its brilliancy and solidity. 

Dr. Bancroft says, that « silk ought never to be subjected to aboil- 
«ing heat, either wiien the mordant is applied, or afterwards, in the 
<< dying operation; where a high tem|)erature, besides injuring the 
«< texture and lustre of the silk, would detach and separate themor- 
<<dant before the coloring matter could have combined, and produced 
« an insoluble union with both.'** 

The injury of subjecting silk to a boiling heat, is further proved by 
the ^periments of tliose eminent French chemists, Thenard ami Ro* 
. anl, which shew tljat *< alumed silks take color more intensely when 
"they are dyed at a low temperature, than when they are plunged art 
"once into boiling water. The reason is, that, in the first case, the 
" action of the boiling water on the mordants is so quick, that the 
« coloring matter has not time to be fixed on it, in order to give inso- 
"lubility to the combination; but, in the second case, this cannot 
" take place.,''t 

Of ungumming and boUing sifk for white^ 

Make up the silk into hanks, that is to say, run a thread aroiind 
efich hank, which consists of a certain quantity of skeins tied together. 
After tliat, the hanks are to be untied, khd several of them to be bound 
together to make up a bundle, 4;he sizes and names whereof vary ac- 
cording to the nature of the article to be manufactured. 

This precaution of making up into hanks is necessary, that the silk 
may be more easily manngeil. ntore convenientlyhandled, and to pre- 
vent them from being entangled. 

After this operation, scmp is to be dissohwd in water, iteaM in a 
kettle, in the proportion of ^Wrty pounds to every hundred weight of 
silk. (A dyer of silk, to Mrhom these directions were suboiitted, say«^ 
"that 15 lbs. of soap are enough for 100 lbs. of silk ; more would 
**^^roy its iustre." The kind of soap will ea«se difference in re- 
sults.) Cut the soap into small slices, to promote its solution ; after 
the soap has been dissolved, jthe kettle is to be filled up witli fresli wa- 
tery and tlie doors of tlie furnace dosed, leaving only a few live coato 

^ MiloBophy of FerOMfieiit Colon, Yol. 1. p. 399. 

f Annales de Chimie, June, IBlU. 

i Nouveau Idanuel da Teinturier par Baillot, Maitre Teinturier..«-Panf, 1810. 
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in it, til order that the bath may be kept quite hot, but without boil* 
ing : for, should the bath boil, it would cause tlie silk to open, and to 
become flossy, more particularly the fine silk. 

Whilst this bath is pre|uiring, the banks are to be put upon thepegSp 
or pins, and when the bath is i*eady, the silk is to be put into it, and 
left therein, until all the part dipped is wholly {i*eed from Its gum; 
which will be easily seen, by the whiteness and flexibility which the 
silk acquires when deprived of It. The hanks are then placed again 
on the rods, to undergo tlie same operation in the pai*ts not yet steqied ; 
they are then ^o be taken out of the bath, in proportion as they are 
found divested of their gum, because the hanks which have been first 
soaked are always sooner freed from the gum than the other. 

The silk, beiug thus ungummcd, is to be wrung upon the pins to 
remove the soap in it ; then to be dressed that is to say, it is to be 
arranged upon tlie pins, and upon tjie hands, in order to fU^ntangle 
it ; then a cord is to be run through the hanks, to keep them dowa 
during the boiling : this is termed putting on the liiie. About eight 
or nine hanks may be placed upon a cord ; after this, the silks are to 
be put into bags of strong coarse linen. These bags are {to be four- 
teen or fifteen inches wide, and four or fiv^ feet long, and closed at 
both ends, but open the whole length of the side. When the silk is 
placed in them, they are to be stitched up the full length of the side 
with pack thi*ead, which is to be knotted at the end when the sewing 
is done. From twenty-five to thirty pounds of silk are put into 
each bag : this operation is called bagging. 

After this, a new soap bath is to be prepared like tlie former, with 
the same quantity of soap per cent ; and when it is dissolved, and tlie 
boiling stopped by means of fresh water., the bags are to be piit into it, 
to undergo a strong boiling for a quarter of an hour ; when it begins to 
boil over, it is to be cliecked by a little cold water. During the boil, 
care must he taken to stir often with a bar or staff*, and to bring np to 
the top such bags as are at the bottom, to prevent the silk from burn- 
ing, by lying too long at the bottom of the cauldron. This mov(0- 
ment causes the silk to boil with more uniformity and readiness* 
This operation is performed witb siJks which are to reniain white.* 

* The process for ungummiitg and boUiAg silk for white, is more full in Homassel, 
and may be seen in Dr. Cooper's work. The process for dyitig tine cnmsou is that 
long sitice published by Macquer, and is^ven by Dr. Cooper, Vitalis, Bergues, ("aj 
and BaiDot. The passage having been translated from the last author^ and printed be- 
fore thisftct was discovered, it b retained $ the receipt is probably the best extant 

Before dyers condemn any process, they ought to reflect upon the following causes* 
which more or less influei)ce their success. 1. The purity of the water. 2. The de- 
gree of heat to which it is raised. S. The nature of tlie metal of the bcnler; 4. Its 
state of cleanliness. 5. The length of time in which the article is boiled. 6. The 

auality of the vegetable dye, i^ connected with its g^wth^ preparation, time of dryinr 
ie plant, the age of the inilision. 7* The pitrity of the mordant^ and of the acids and 
salts used to fix it ; mode of unng them ; the proportions used. 8. The state of the 
atmosphere when the dying process b going on. There may even be otiier causes, 
which contribute to success or defeat. 



fa) L'Artdu Tdnturier, Parte, IBS^. 
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Oj the boiling of Silks xohich are io he dyed. 

For boiling silks intended for romraon colours, we put twenty pounds( 
of soap to earli cwt. weight of raw silk. Tlic process of boiling in tli6 
same as the one just described, wifli thi^ difference only, that, as the 
silk is not to be freed from its gum, the boiling is to continue three 
Imurs and a half, or four houi-s, taking care to fill up, from time to 
time, with water. 

If the silks are intended to be dyed blne^ Or iron grey, sulphur, or 
other colors, which reqtrire to be set in a \evy deep white ground, in or- 
der to acquire the de»'irrd beauty, there are to be used tliirty pounds of 
soap per hundred weight of silk, and the boiling is to continue, as before, 
during three or four hours. When the silks are boiled, they aiT t«» be 
taken out of the kettle. For tliis pui^iose, a stick is to be put under the 
bag, resting the stick on the edge of the kettle : by this means the? bag is 
to be raised gradually, nnd then to he placed upon the ground, or ra- 
ther upon a frame. It is then to be rip|)ed or unstitched, and tlie silks 
taken out. In lU'der to examine if they be well boiled, or if there be 
any part of them biscuits (idipropei4y so termeil by the dyers,) that is to 
say. if there be any parts which the liquid has not sufticiently pene^ 
trated. This is easily seen, hy the yellnw and a certain kiml of slinio 
remaiining on those parts. Should This de'ect be discovered, they 
must be put in again, to boil during some hours ; and when the silk is 
found to he well boiled, the bags are to be taken (mt, in the manner 
already described. 

The siik cmnmonly loses one-fourth of weight in the boiling; 
tlwrc are Some silks, as the wefts in Spain, V^aleiicia, &c.» which 
lose two or three per cent, more, 

0/ fmtt. 

There are five sorts of whi^e, or rather principal shades of white, 
which are called China white, Imlia white, Paste white: also, milk 
white, silver white, and blue azure white. All these kinds of white 
differ only by very slight sbades, but which, however, ai*e percepti- 
ble by the eye, especially when compared witli eacb other. The 
three first whites are boiled and freed frnni their gum, in the man- 
ner befoi-e described ; but as to the silver white, and tlie blue white, 
it is pmper to put some blue (azure) in the process of nngumming, 
which is done in the following manner : Some fine indig'i is to be 
washed twice or thrice, in mnderately hot water ; it is then to he 
pounded In a mortar, and boiling water fioured over it ; and left to 
jJettle till i\w gross parts of the indigo subside : the clear water only 
is to be made use of ; this is what is termed azure by dyei'S. 

When the boiling goes on, the silk Is to be stirred up and down, 
and mov^d round abmit by the means of the \in% stick or hair-bar ; 
but, instead of placing the silk on a table for draining, the ba|p4 are 
to be put Into a long trough, (barque) full of clear water ; the bag Is to 
be opened in the water, and taken out of It, leaving tlie silk behind* 
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Tlie flilk is to be spread o!it on a cord in the water, after which, it is 
to be taken out and put on the frame, which t» to be laid aritmsi the 
trough over which the silk is drained. After tliHt, it in to be dreftfied, 
and Tortned into hanks, or.Hkcins, in order to be wound or twisted* 
Tlio bleaclting is to be dof^e as Follows : 

A large kettle is to be fille<l with clear water ; to thirty buckets* 
full of it, about one |)ound and a half of Koap are to be added ; tlie 
whole is to be boiled, and, when tlie soap is dissolved, the silk is to 
be put into the kettle on n)ds, and passed through it as follows : For 
the China white a little anotto U to be mixed with tlie bath, if we 
wish to have somewhat of a reddish tint All the skeins arranged 
on the rods, are to beimt into the bath, and thercMls to be placed with 
their emls on each brim of the vessel, and the skeins hanging verti* 
call}' in the bath ; then, one after another^ the other ends are to bs 
turned and dipjied, in order that the imrts of t4>e skdns which wei*e 
out may be soaked in their turn. This Operation is to be repeated 
until tlie silk shall Imve uniformly assumtnl tlie tint that we wish to 
give it. For the Indian %vhite. a little azure is to be added, if it be 
desired to have the silk of a blueish cast. 

With res|iect to the thread white, and the other whites, a littto azure 
is to be addeil, in pro|H)rtion to the shades which may be wanted. 
Ouring the whole of this proces.s, it must be remarked, that the bath 
should be hot, but not boiling ; and the dip|}ing is to be continued till 
the silk shall have acquire<l a uniform or equal shade, which is usually 
eJOTccted after four or five drippings. 

In proportion as the silks become equally finished, they are to be 
wrung ufHin the |>egs ; after which, they arc to be suspended upon 
the tenter liqoks or horse, mei'ely to be dried, or fumigated with 
sulpliur, should it be necessary, as follows ; 

Sutphuring, 

The silks which are to be stilphured, should be extended on poles 
placetl at seven or eight feet from tlie ground, in a high apartment, 
without a chimney, or else a lofty garret whem the air may freely 
circulate, by leaving the windows atid dimrs open. For every hun- 
di*e(l iKMinds of silk, nearly one pound and an half, ^ir two pounds of 
roll brimstone are to be put into an eartlien pan, or iron kettle, at 
the bottom of which a layer of assies is to be fdaced. The rolls of 
brimstone are to be coarsely |Hiunded. and placed in a heap u|ion the 
ashes ; one of the bits of brimstone is to be lighteil at a candle, and 
tlien applied to several parts of the heap to be set on fire. The 
apartment is then to be well closed ; if tliere be a chimney in it, care 
ttVMstbe taken to stop it up well to pi*event the fumes of the brimstone 
fro^i escaping; the brimstone is to be left burning uiiiler the silk 
durihg the night. The next day, tli^ door and windows are to be 
opened In onier to let the smell of the brimstone escape, and to dry 
the silk, which will suffice in Summer. 

1)1 Winter, after the smell is dissipated, the windows are to be closed, 
and live coals, in chafing dishes, placed there to dry the silks. 
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T!ie fumigation with brimstone, gives a certain firmness to tlie sfUu 

There are stuffs whtcii are always maniiractui*ed \^ith raw slllis« re- 
taining all their gnin and tlieir natural 8tifftiess« because tlto^e stuffs 
are designed to be fii^m; such as the silk laces, known in commerce 
by the name of Blond laces, gauzes, and others of tlie kind; nor 
are these ^ilks boiled; all the other prepai*attmis for djiiig, ait) 
liowever applied to them. But then those which are naturally the 
whitest, must be clioseh« and immersed in the water, tlien wrung 
ami stilphuiTd; and,, after that, tliey must receive the azure in the clear 
water, be wrung again, and fumigated vvitli brimstone the second time, 

Ex|ierieHce has taught that we may proceed as well by plunging ' 
tliem into the soap bath, as for the bleaching, and heated to such a de- 
gree, tliat ttie hand may be kept in it. 

liieymaybe put in this bath, adding a little azure to it, if ne- 
cessary. When tliey are at the |H*o|)er point, tliey are to be well 
washed in the riven which gives them the firiifness they had lost in 
tlie soap water; afterwanis they ai*e It) be wrung ami sulphured. 

The fiue Nankin or China silks, whk'h are naturally of a. very fine 
white, are in no nee<l of this operation.** *\Ve owe to Beaume tlie dis- 
covery of a process by which the natural stiffness of the silk is pre* 
served^ while it is rendered |ierfectly similar to that of China, with 
which they manufi^ctUre gauzes, blond lace, ribbons, &c. 

This process consists in digesting, for twelve houra, six pounds of 
silk, in a mixture of forty*eight {lounds of alcohol, at thirty degi*eeSy 
and Id minces of muriatic acitU at fifteen degi*ees of concentration* 

This liquor is poured off when it has become slightly colored, and 
replaced with alcohol, which we pour over tlie silk, until no more 
coloring matter passes off with it. It is then covered with a similar 
mixture of alcohol and acid, as at first which is allowed to stand on 
it two or three days, or until tlie silk be iierfectly white. It is then 
freed from any remains of the acid and alcohol, by washing it in cold 
water. 

Hie silk bleached by this method and loosely driefl. is tirithout lus* 
tre. It ought to be strongly extended while dripping wet And 1^ to 
dry in. this state of extension.! 

0/ 4lumifig. 

After having washed the silks, and divested ttem of the soap bjr 
giving them a beetling, a line or cord is passed through them, as 
when they are put tu boil. They are put into the alum, all strung to- 
gether, taking rai*e tliat the hanks be not too much ndled up, or fohU 
ed upbn one aiiotlier, and that the bundles, (cordees) be not too much 
in the air, or at the surface, so that the whole may be weil stee|ied. 
They are to be left in this state during eight or nine hours, commonly 
from night till morning,:^' a''^^^^''d^ ^^^y ^>^to be washed and 

* BaUlot, p. 98, 

t Chemittry tpplied to the Arttby Chaptil, p. 483. Pirii; IW> 

4Ady«r isyi tiMtlburlkounef tlMdiua atciipiagii MM^^ 
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wrong with tUB hatid, over the vessel; tlicjr ar^ then tarrM hftctc (o 
tlie river to he wasbedy which is callf^l i*efreshing ; and hectled when 
necessary* 

The |iif iportion of aluij to be usedt for a cask or tub of fiM-ty or 
firty bucketH fiilJ, is forty or fifty {muuds, which slnMihl be fiMdissulv- 
^d ill a kettle of hot waiter; care must be tak^'n^ in pouring the aolmion 
of alum into the lub« to stir u|) and mix it. because the ciddness c>f th^ 
water might produre a rrystallizatioii or congelation^ as djersteina 
it. We may put into such a bath ahput one hundi'ed and fifty |xmnfl# 
of silk, witJinut being under the m^cesMty of adding moi*e alum; but 
when we perceive that it begins to be weak, then tiiere must be twen* 
ty or twenty-five pounds of alum dissolved in it, with the same pi-^* 
cautions as before given, and we should contintie thus to add mor^ 
alum, in |U*o|Hn*ti(m ti the silks which ai*e to be impivgnated tliere* 
wirliy until the bath begin to have n bad smell ; it is then to be dra^ii 
off, after steeping in it the silks intended for deep or dark colours, aS 
brown, chesnut. &c. fee* ; tii^n it is to be tli|f»un away, tlie long 
trmigh (bat*que) rhaned, and a new bath to be got reatly. 

The silk must ba steejieiriu tltc alum water whiUt it is cold : if it 
Were warm, the silk would lose its lustre. 

tibsertatiom aii Mnm. 

Aft alum hns been emphatically termed <*tlie soul of dying,** it is<iC 
immeuseimiHM'tance to use it in a state of purity; on this account thff 
pillowing remarks are given: 

It is often combined with a fiortion of iron, which defeats the inten* 
tion of the dyer. To IWo it from this n»etal, Dr. Cooper^ directs to 
•♦diss(dve it iu boiling water, anti expose for a wc<*k <m* a fnrtnight in 
phallow vessels to the air. The iron will gradually be oxydeJ, and 
fcparate in the firm of rust Filter tlie solution, evajmrate tlie water, 
and re-rrystallize it." M. Vitalls directs to dissolve the aluui. and 
crystallize it: pour off the liquor that i*emaiira9 and dry the crystals on 
absorbent |m|>er. 

The |H*esence of iron in alum is easily ilisroyered by d'lssolving a 
small portion ofthissaltin distilled water, or iii rain water, and ad* 
ding a few drops of a solution of prussjate of potash. If the alum ron« 
tains iron, a blue precipitate will immediately take place, and which 
will be nmre or lesj^ dee|), in proportion to the quaitfitjr , of iron con- 
tained in the alum/' 

Alum varies much in its composition ; sometimes it m an acid siil* 
pliateof aluuiine and potash: at others, in place of the latter, amnMinin 
is found, and finally, bi>th imtash and ainmonia enfer into the conn 
pound, but although thus variously formed, it isef|Hally pi*o|ier for 
dying.^ Tlie regular form of alum is in octoedral crystals ; a^^ 
when tlius found, it is a definite compound. 

luquiry has been made of tlic writer, as to the proper quantity of 
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nlkftlt to neutralise the excess in alum of sulplmric arid* wliicli i$"in« 
juriuiis to colors, ^o jiusitive quantity can be lUTQcribccl. Tiie on* 
ly certain mode to iioutralixe the arid, is to udd a solution of alkali^ 
until the earth of alum begins to precipitate. We may then he sure 
that the acid is iully neutrali^eed. 

The JndigO'Bluc Tub. 

For eight pounds orimligo, tftke six pounds of the best potash, from 
three to four ounres of madder, for each pound of potash, and eight 
pounds of bran, uatei*edse\eral times, ininfier to (ari-y off its flour. 
When washed, pi-ess it to carry off most <rf its water, and set it by 
jtseir, at the bf>ttom of the tub: boil tire |)otash a quarter ofan hgur, in 
a ketlle containing nearly the two-f:hirds uf what it will hold ; tlien 
leave it tosettle, and put out the fire. 

Two or three days previously, eight pounds of indigo should have 
beinsetto ^eep in about one burkei of hot water, in ihis, it is to he 
carefully washed, changingtfie watery which assumes a reddish colour. 

Some dyers h(*gin by boiling indigo in a ley made of one pound of 
potaslh and two buckets of water 2 after which, it is to be p;»uhded» 
wet as it is, in ainoKar; when it begins to form a paste, some of the 
liquid just imiled, is to be pimred quite h(>t over it, till tiie oiortar be 
full, and then rubbed for a certain time ; after this, the liquid is left 
1«i settb^ for scmie moments, and the clear part taken ofiTand set apart 
in a kettle, or put into the vat ; then pour an t»qual quantity of tlie 
boiled liquifl over t'*e indigo, .which remained in the nmrtar. which is 
to be rubbed again, ami the clear part taken off.and put into the keti* 
tie, as at fiL*st This operation is to he repeated till the whole of the 
indigo \w used, with the greatest paH t^f the lir|nor of the bath. It ii| 
then to be poured by ketflesful over the bran which is in the bottom 
of the tub t th^Mipour over it tbe rest of the brevet or refi*eshing 
liqiim*. with its sediment or grounds. Tiie witole is then to be stirrcMl 
or mixed with a stick, or wb->den hoe. and to be left witliout fire, till 
the dep;ree of its heat mtiderates, so as that we may bear ttie baud in 
tbe batli ; tlien a little fire is to bi^ set round tlie vat to keep up tlie 
same degree of warmth; it must continue thus ti|l it be jM^rceived 
that tlie liquor begins to turn green, which may be discovered by the 
iielp of a bit of white silk fltpiieil in it. 

When it is in a state indiVating that the process goes on well wa 
give it a stirring with a stick, or hoe, in order to forward it, and to 
fiee if it incline to be mature ; then let it settle till a Kciim, or brown 
and cop|iery |)ellicie i^i seen Vising to the surface^ whicli shows that 
the bath is ready. 

In ortler to be sure that it is ripe, we must observe if it be well 
cru.sted, and see if, on blowing upon it, there be instantly a 
ei*eam or scum re.pi*oduced. instead of that which has been jist set 
asido; it is then left to re|>ose for thi*ee or fimr hours, after >^ inch, 
a new liquor is to be made ; foi* this puriKise, the necessary quantity 
«f WHter ia to be^mt int^ a kettle and m it ai*f t« bn boiled two pouoda 
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of ppta<9li« and four ounces of miidiler, as was done the first time; this 
new liquor is to be stirred up, then left to settle during foui* hours, 
at which time the tub is in a condition for dying. 

Silk djers commonly have no other bath than that which has been 
just described ; however, they might employ anotjier for the green 
colors. This liquor is made like the pi-ec^ing one, excepting that 
a half pound of madder is to be used for every pound of jiotash. l^liU 
dye is much, greener tlian the former, and the col.ir it gives is more 
lasting on silk, with a lustre equal to that given by the usual dye. 
When the liquor (if tliis tub has exhausted its coloring profierty. it 
becomes iniddy like beer ; whereas, the liquor of the former becomes 
blackish. 

' The tub for the above quantity of indigo, must be five feet deep, from 
two to two and an half diameter at the mouth, and from one to one 
foot and a half at the base, so as to i*esemble an in%'el*ted sugar loaf. 

To make the diflTeiTtnt shades of blue, put into this new (tub) dye* 
or liquor, the shades intended to be the deepest; they are to be dyed 
in this, by keeping them more oi* If^ss time in it, in pro|ifirfi(m as the 
liquor becomes weak, until it begins to be exhsiuste-d, and the shades 
whicli the silk takes, after having remained in it two or three minuteSt 
a< most, begin to appear faint. When tlie liquor is sD far weakened 
that it begins to lose its gi*eefi, it Is necessary to refresh it, or to give 
it a new strength, which is by a kettleful of a decoction Compose<l of one 
pound of jiearl asli, two ounces of madder, and one handful of washed 
bran, which are to be boiled together for a quarter of an hour in wa* 
tar, or in a |M>rtion of tlie liquor in the tub. if it be s ill full enough for 
that The liquor of the tub is to be stirred up» after these additions, 
and it must be left to settle at least fir two or tliree hours, before we 
begin to dye with it. In order to dye fine blues, it is profier to have 
a fresh tub ; the light blues color mI in this fi'*esh w^ak liqoor, are rU 
ways more lively than those Which are made in a liquor which has 
served for coloring deep Mu^ r 

Fine Ctim^on* 

The sillcs intended to be dyed in crimson with cochineal, should be 
boiled in the proportion of twenty pounds of soap to an hundred 
pounds of silk, witiioutany azure, because the slight yellow tint which 
remains in the silk, when it is free<l from its gum, only with this 
quantity of soap, is fa^iirable to this c^ilor. 

After washing and beetling the silks ^t a stream, in order to dear 
them from the soap, they are to be put into the alum solution in its full 
strengthi they are usually left in itfnim night till morning, or about 
seven or eight lunirs. After this time, the sifks ai*e to be washed, 
and be twice beetled at the>iver. Durin<c this interval, the bath Is to 
be prepared in the following manner : The long ti*ough is to be filled 
with river water, about one*lialf, or two- thirdH, and, when this water is 
boiling, some gall-nuts, powdered, are to be put into it, and suffered 
tP boil for a while s we then put from lour drachms to two ouiicisof 



Digitized by 



Google 



[Do«, No. 158.] 18» 

them for every |imifid of sili^ ; if the gail-niitt were pouniieil very Hiie, 
and |)a85)ed through a hair sieve; they may be put in at tliesame time 
with tlie cochineals . 

When t!ie vsillcs are washed and beetled, they are to be spread upun 
sticks by hanicH ; these lianks may be pl*etty thick, becaue tlie critn* 
son color is not subject to be unequally set. When tlie silks are thus 
fixed u|)on the stickSf ^horochineair |K)unded andsilYed is tn be thrown 
into the bath, and, well stirred with the stick, and must receive ftve 
or h\% boils ; fmm t;\o to thi*ee ounce.s For each ])ound of silk* are to 
be put in^ according to the required shade. In order to give the mf»st 
common shade or color, tlie pro|K)rtion of cochineal Is two ounces and 
a half; there are seldom put morei than three ounces, except when one 
dyes some particular variety. 

These ingredients are to be put into clear, pure, and soft water, 
in a kettle of pure tin, and not of cop|)er, or brass tinned. This is a 
rule from which tliedyet*s of the British East India Company never 
deviate. When the Cochineal and tlie galls have undergone a boiling, 
put into the batlu for every (Miund of cochineal, one ounceof as dution 
of tin in aqu'i regia^ called composition, which is made in the follow- 
ing manner: one pound of spirits of nitre, two ounces of sal ammo* 
Iliac, six ouhces of grain tin. TIte tin, and the sal ammoniac, ai'e to 
be put into a sandfstone |>ot of suflicient capacity : upon these |M)ur 
about twelve ounces of water, then add the spirits of nitre, and let the ^ 
solution take place. r 

Tills co^pf»sUi(m contains much more sal ammoniac and of tin, 
than that which is employed fin* the scarlet of cochineal upon wim)I. 
The composition js added in the proportion of one ounce to a pound 
of silk, when the galls and the cochineal have been made to boil. The 
kettle is left to cim)I a little, by opening the door of the furnace or 
stove : tiie silk is put into the tub, ami to be steeped from five to seven 
times ; after this, the batli must boil during two hours : in that time, 
caie must be taken to steep the silks, now and then. At the expiraticm 
of this time, the fire is to bj^ withdrawn, and the silks are to be wholly 
inimet*sed ; they ai'e to be left there five or six hotirs^ and even if the 
crimson be dyed in the evening, tliey niay be h»ft in it till the next; 
morning. By this means tliey receive a fine half dye : they ai*e to be 
washed, and to get two beetting^u and be wrung as usual ; then spread 
upon tlie i^ierrlies to be dried, Chaptal says, that, by giving silk a 
ground of yellow, before dying it in tlie alnive manner, a inippy, or 
flame C(dor, may be obtained, as handsnme and more solid and eco« 
noinical. than that produced by the use of the catahamus, or bastard 
saffixm,* 

Of Oreen. 

This color is composed of yellow and blue ; it is difficult to give it 
to silk, t)y reason of the inconvenience attending the blue bath, which 
is subject to be chequered, or to take a variegated color w liich be- 
comes still more perceptible in the green, than id the pure blue. In 

. • GhMBisiyftppliedtaUii Att% p. 4M 
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pf Are of appTying the yetlow on the bloe, w6 gite th# Uh^ upon the 
yellmv, and piMceed thu8 : 

The lioiling of the silk for the^^e colora U the nnmt for the rmti- 
nton colors. After the silk h boiled, it in to be well iin|it^gtiated 
%vith the aluminous water : after that, it is to be rotiled (iTfreHhed) 
iff the river, and the silk distributid in liille hanks of fiiuror Bve 
o«iin*s« This precantlon is necessary, to give the yellow ground 
t} all silks in giNieral whirli are iutcnc|ed to be dye<l green ; heranse 
the sitk being t'lus distributed, has the ailvantage of being uniftn'uily 
dyed* Weld* is to be boiled as fin* the yellow, (which see :) and a 
bath of it pivpared witii riear water, and to be Hi} strong as to 
give a giMid grouml of lemon color. The silk is in be dipped in 
the bath, with great attention, beratise the in(*qua|ity of rolor in 
the ground is easily iierrej>tih|e in the gwen : mid when we judge 
that the ground Is nearly at its l.eight. some shreds of thi» silks should 
be dipped, in order to see whether tiie ndors have sulHrient plenttmlc 
or ginnind ; if it has not enough, add tite decoction of weld, and 
make a new trial. 

When tlie rohir takes well the silk is U be wmuj^. roofed in a 
stiTatn and beetled, if it he thought proper. The silk is then to be 
dressed, reformed into hanks snitahle for the tub, then steejie I, one 
hank after another, in a cold blue vat : finally, wrung and dried 
with rare and celerity. 

The fifteen or sixteen clearest sHiades of this kind of green, need 
only t'» be steeped in tlie tub, in order la be entirely completed. 

When we have to give the I'lstachio green, if the tub Atv lifpior be 
still too strong, we must not omit to air the hank, when t iking it 
from the tub without washing it. It is to Im» cl<<jiped with the Iniiifis ; 
that is. holding it by one hand, and clapping with the other, so that 
the shreds collect ami s'^pavate, and by this means itreive the air, 
which affords nmm to the cohn* uiiifiu'inly t<i brighten or grow ch'ar ; 
after that* some Rhi*eds ai*e to he waKli(*d. tti ord^r to pmve wliptlicr 
the ccdor be g«»od : then the silk is to be washed. 

For deeper greens, and to vary the shades* there are added to the 
WTld. RtMnetimes, a decocticmoflogwrnnl or of old fustic, Orof aunatto, 

Fnv very deep greens, sucfi as duck-green and bottle-green, add 
a little coijperas.f The apple-green ami sea-green reijolre a light 
yellow. We shall be less liable to give too deep a shade of yellow, 
by taking the precaution to dye in the weld baths, which have al* 
iTady been used, fin the silk being sti*ongly alu'ued, will be apt tor 
take too strong a hue in tin* new bath. U:iw silk, iTeted off dry* 
(mecnie.)\H dyed precisely in the same iDatinerf after having been 
immersed. 4: 

LUae* 

As lilac Is a very liglit and brilliant tint of the violet, orof th^pnr- 
plCf we must apply the blue with much caution, or sparingly ; audi 



* Dv^r't wcM-^TIfitda lAitcola. 
f Baniot, fiaite 115. 
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9Bc&mmfm\y the batlifr are too strongs it is the custom to ffi|ix a little^ 
of the fresh or new bath^ with soino pota^i in the clear colci watery, 
in order to pi^pai*e a bath on puri^dsp for blueing and greeting the lii> 
lacs at will. 

When thie liquor hs|s been |Mit into the bath, it is to be immeiUatel^ 
stirred up, then it assumes a green color which inii|M*rceptibly diniini^ 
islies ; we wart till the bath begins to hise a little of its first green 
color, and approaches t<^ tliatof indigii, in order >> put the silks into 
it. The (lotash which is put into it, helps to make the archil blue, be- 
<:fiUHfi ft i% iu general, the eOett oCall the albulie^ to^ render everj i^ed 
more of a violet tint. 

Another frocets. 

The- process consisls in employing tlie chemical blue with a qnatntfef 
ty of archil, in proportion to the intensitj of the dye ttot is deniredliik 

Vifitst wiMoglffood. . 

, Take <lyed sUks impregnated jvitli the atom water, and wasfiecfin 
tlie usual way, boil water wltli logwood cliipS| as done with res|)ec^ 
to Rrazil wood:, it in destined to give a hlue. 

This dye ought to be ma te cold, because, when the logwwid ts warm, 
the color it gives is spotted and not equal ; besides it isi much more 
dull and less handsome. 

I'he decuction cannot be preserved more than three weeks or a 
month. 

Violei with Bvaxil wofl4 and Logwoods 

To make this violet, take silks steeped in the aluniii 
and cofded as usuaL; they are then to be pift into a bs 
wood of »tlu) usual degree of heat. When they have u 
bath, a decoction of higwood is to be added to it, they 
mersed in it ; and, when tlie color is as deep as desiiei 
bath a little potash ley, then wash tlie silks, wring ai 
usual manner. 

. If we begin by the logwood, we should apply the bath cold, on ac* 
count of the unrqual dye it gives when it is hot, and which it is evet^ 
subject to pniduce when <aken from the bath and exjiosed to heatt^ 
mVisdoes oot take place in the ipetliod we have given for it : for it Is 
not necessary to give the logwood a cooling by this process, bepausfi 
the silks are impregnated with the dye of the Brazil wood. 

Instead of putting the potash into the bath, it is sometimes propj^jp 
to make a bath of alum,witli clear water, for the alteration of the tiat^ 
This ought to be adopted when we apprehend the silk^ may ba ta9 
much chai'ged witli the dye, l^y leaving them long in tb^ u^tu* 

Violet with the Bra»U wood and Jrcjiit 

After liaving boiled and impregnated the silk wrtli tba alum wa4n% 
It is t» be put thto aJMrflif more or k^ clear, of Braatt wood accords 
U 
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ing ta the shade intended to be given ; and, when ft h taken oiitf the 
silk is tci be beetled in a river, then to be put into a bath or archil, 
fa order to cofn|)lete the rolor« It is to be wastied a second time, and 
tfi receive a beetling. After this, it is to be put into the liquor or tub, 
tlien wnmg and dried with the same despatch and precision as the 
greens and blues* 

Of TeUow on Silk in hanks. 

Silk destined to be dyed yellow, is boiled in the prop(*rtion of 
twenty pounds of soap to eadi hundred pounds of silk. 

After the boiling, it is to be waslied and |iut into the alum« and, af- 
ter being waslied again, as usupI, (called refreMiing ) and dressed; 
tten to be put upon sticks in hanks, of about seven or eiglit ounces 
each» and to be steeped in the yellow bath 

For dying clear yellow, (jaune franc.) called, 'by dyers, yellow in 
grain, they comfnonly emphiy no f»ther bigredient than weld. 

Put into the cauldron about two pounds of weld to each pot^nd of 
silk ; and. in order tliat tlie bunclie^ofthe plant may mix wrll with 
the water, lay them on lai;ge blocks of wood. After a quarter of an 
hour of boiling, the bath Is to be strained, and left to coed till tlie hand 
eaii be borne in it, then put in the silk, and work it therein until 
it become of a uniform co|or. If the liquor be not enougli to fill 
ttie long kettle (barque,) add water, and before tlie batli is cold, 
so that there may be the same degree of heat mentioned above. 
In general, all the long troughs ami cauldnnis, in wliicii dyeing is to 
be effected, shoitld.be full ; the silk being plUngeil in, till about 
two inches distance fi-om their brims. Whilst this o|)eration is going 
•n, weld is to be boiled a second time in a new water, and then taken 
out atone end of the long troguh, and plained on a white pi ^^e table, or 
else on the top of the trough. Then about one-half of the bath is to be 
thi*own out, and to be supplied with the second liquor from the new 
bath of the plant, in tlie same cpiantity that has been taken fnim tlie 
first, takilig care to stir up the bath, in order to mix the whole well. 
This new bath may be employed somewhat hotter than tlie first ; still, 
however, the heat must only be moderate, because, if it were 
otherwise, we would destroy one part of the color which the silk had 
already taken. 

Steep in this new bath, as on the former occasion; and. during 
this time, dissolve potash, in the proportion of about one pound for 
twenty pounds of silk. For this pur|K>se. put the potash into a small 
kettle, then pour into it some of the second weld liquor, baling hot, 
atirring up the potash. This little bath is to be left to settle, and 
when it is dear, lift out a second time the silks. [Hitting them «m the 
frames, and Uirow into the btith two or three ladlesful of the clearest 
part of the potash water. The bath is to be well stirred up, and the 
silks to be dipped again, and washed anew. After ^even or eight 
^^washes. one of the banks is to b^ wrung upon the pin, in order U see 
whether the color be full enoughy and of. a proper yellow. Ifitbe 
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not flafflcienfly so^s^d agfim a little of the pote^hbathf and proceed 
as dii'erted above, until tlieHilk i*ereives the desired sliade 

To d>e a yellow appnmrliing to tliat of jfini|uilie« at the time 
of puttiiig the fiotasliinto the batlu we must add also to it some annotto, 
in proiMH tion to the color required* 

The sliglit shades of yellow, such as pale lemon, or Canary bird-p- 
rohir ought t«^ be made on a very white ground ; for this purnosey 
the silks are to be boiled with, thirty pounds of soap Tor every bun* 
dred weight of silk. If they be not suAiciently blued (azured) for 
'gi* ing tliein these shades, some ladlesful ai'e to be taken out of the 
bath of boiled weld, and some mixed with clear water, with a small 

Cirtion of the liquor of the tub.. The silks are tlien tojbe put into this 
^th, and stee|ied and washed as usual ; and, if it be |icrreive<l timt 
the shade is not deep enmiglu simie o( the weld liquor must be added^ 
and fiHim the tub als<i, till the desii'ed shade is obtained. 

For the d(e|)er shades of lemon colcir, boil the weld the same way 
as for the yellow, and add a certain quantity of it to clear water, 
in profMirtion to the fulness it is wished to have. Put into it 
also some of the liquor in the tub, if tlie shade require it : but the 
deep lemon colors may be boiled in tbfs usual way like the yellows. 
It must l>e noted that the blue is not to be added from the tub in these 
colors, exce|>t only when we desire to have a gi*eenisli tint. These 
shades are often liable to be too deep, when they are impregnated 
with ttm much alum, in order to avoid this inconvenience, instead 
of applying the alum like the othera, we may make apart for tlienr a 
ireak and small alum batli, into which they may be steeped; or.else, 
w^ithout giving the alum wat^ separately, only a little alum may 
be put into the same weld-batlu 

2b dye Blue. 

Tlie following proportions of the articles necessary for a cold blue 
vat, were given by an extensive silk dyer of Philadelphia..* 

»*Une innaid of iudigo to every pound of copfieras : to 120 gallons 
of water, add 16 pounds of lime, and 6 pounds of indigo. '^ 

Mue. By Mons. Raymond.f 

Previously to the year 181 1, tlie silks dyed blue were dull, but, in 
tliat year, M. Raymond invented a metlioil of giving silk a deep and 
brilliant color, which is now generall> adopted, and is known by his 
name. Here follows tlie }MH)cess. Whin the silk has been cleansed, 
immerse it for a quarter of an hour, at the ordinary temperature, in 
water amtaining about one4wentieth part of its weight of the 8ul« 
phate of the peroxide of iron,* wash, ami hold it for half an hour in 

* The late Mr. John DoiigAl, Philadelphia. 

f Tnute de Cbiinie, par J. U Thenant, torn. 4. p. 314. Paris, 1836. 
i According to Thenard, the sulphate of the peroxide of iron is procured in 
the following nude : 
«*£xpos9 a fobititn ol grten copptTM to the,«ir i It then ilow^ abiorbt oijfga^ 
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lilmtht ffMRrljr boilttig, of soap and witter; wai^h it agftiti* anil iMft it 
ill a Cfild and vei*y >^eak soiiition f»r pnHHiate ^ iN»tasli» ^ouiinI i^ 
Hiiltiliuinc Hcid» or by muriatic arid« As ho<hi as it ilt immei^Keil, it 
4iecotiie8 blue, ami notltiiig more Is wantiiig, than, in aboata q<iarlrr uf 
an liour, to wash and dry it In this o|)eration, the silk imbibes a 
'Certain quantity oT leruginmis salt $ the snap in tlie water flesti-iiys 
or neuti*ali2es the acid of this salt; the fiulphuric add, or the miiri* 
iitic acid, unites with the potash oT the prussiale of |iatash, and tlie 
'lirm^fc acid is transferred u|)on the oxide of imn ietaiii(*d by themik* 

Silk thus dyed, becomes dull in time, when much exposed to the 
son, but will regain its brilliancy by being kept in tlie dark. 

Chaptal Hays, in order to obtain the Turkish blue, which is the 
deepest of all, ft b necessary to iinnierse the silks in a very strunig 
/ warm bath ot* savoi*y, before putting it into tlie vat« 

When our object is to obtain the n^yal blue, whi(*li is also very deep 
'4ind perilianent, cochineal is emp'oyed in place of savory. 

This last blue may be successfully imitateil, by fii*st immersing tiie 
ailk in a solution of I oz. 74 drs. of verdigris, to I lb, 4 oz. 4 drs. of 
silk ; the silk is after^'ai'ds disfiosed in a batli of logwofNl, in which it 
assumes a blue color, which is fixed by passing it through the vat. 

Silk to be dyed blue, is usually boiled in a bath couipo.sed of 44 lb. 
2 oz, 4 di'S. of soap, to 1 16 lb. 5 oz, 10 drs. of silk ; it is caivfully 
washed, and twice putthifHigh running water, arter which it is niaile 
up into skeins« and plunged into tlie vat by means of the wooden ndter, 
until it hiis acquired tJie desired shade. It is then wrung by the 
hand, shaken out in the air, afterwards washed, and again wrung and 
4iung up to dry. 

When silk is to be dyed blue without boiling, the whitest kinds are 
chosen ; they are dipped in water with a view of disposing them moro 
readily to imbibe the dye. 

Alum, 3o'/. to 1 pound of silk ; sugar of lead, 1 oz. to one pound of 
alum ; fustic* one pound, to one of silk ; water, one or two gal- 
lons in pniportion to the i*equii-ed shade. Iminei*se the silk over night 
in the scdution of alum and sugar of lead, take it out, wring and dye 
it in the fustic : the high price of weld f prevents the use of it : when 
used, the proportion is the same as that <if fustic. 

Chaptal says, that silk intended fora yellow color, is boil- 
ed with 22 lbs. loz. td I** of soap, to 110 lbs. 5oz. todrs. of silk; it 
is afterwards washed, alumed, and put on the inids. 

.*ancl the sulphate of the peroxide is precipitated in the form of a jr^Pow powder : tbft 
'neutral sulphate of the peroxide remains in the s >ltition, to which it prtvea a red tinge.'* 

A roanu&ctiirer of Prussian blue, in Ph'ladelphia, procures it in this way : dry cop 
peras, by exposing it to a heat ; then submit it to a more violent heat, until it is con- 
verted into a greyish red-colored substance^ which is thte re<l oxide «Jf iron, combined 
with a portion of the red sulphate. As it is deliquescent, it must he ean;lu% kept 
from the air, tmtil it is about to be used. 

• Mr. John Douj^al, Philadelpliia. 

4The weB plant ibould be cultivated by ottrJyrmeii cteo^ci^ w^ pAy4K!t^ 
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. The yellow bttli w preparfd by boiling 2 lb. Sob. 5 dm. of wdd t^ 
"the pfmiid of ftiJk, during a quai'ter i^«iii hour. 'l\m batli is straiiM*d 
tbniugh A fdeve,,and rmilcd until the baud can bek^^pt in it, bel'ure tli^e 
silk i.s iiniuefsed in the vaK 

Tlie uelil is bfHlc*d a spc'oikI time, witli a fresh fmrtion «rf water, and 
employed to Kti{i|)ly the waste, and kee|ru|) the lieat of the firsil baUi» 
into M'hirh, mure n\ k is put until it be 6uitt( iMUtly exlmusted. 

With the vim' of extra(*ting every particle of cohir fnira llie weld* 
and ofint|mrfitig a gohteti hue to tlie yellow prnduc^d by it, 1 lb. 4 oz. 
. 4 drs. of jKitash, to S^ lbs. l (a. 2 drs. of silk, are put into a cauldron ; 
the second bath of weld is fMiured boiling hot on these aslies, and well 
stirreil, to imsten the sohitton. When the bath is l>ecouie ch^ar, they 
gradually transfer a portion t>f it to the first bath, and after stiiriug it 
again, iniuierse the Mlk. A golden hue may be imparted ^10 } ellow by 
means of annotto.f 

'J1ie United States abound in vegetables*produring a ydlow colour, 
iinil, with pro|ier mordants, may be fimnd highly vs«luable. 

The follow ingare worthy of Kerions attention :— . • 

!• XanHmzfi ApiifoKa, or x. tittc/ona. pai*Hley leaved root, yel- 
low root. See Dr. Woodhouse's-exjierimentson this plant in tlie Do- 
mestic E»ncyclopMlia, article Xunthoriza. 

2. Hyd^astk Canadensis, yellow root. The simple tincture of the 
Toots imparts to silk a riHi yellow, and, with an appi*opriate mordant, 
might be |K*rmanently ilxed. 

3. Hopea tinctoria, horse laurel, horse honey, yellow leaf. This 
tree abimndsin the h>w parts of Virginia, in West Tennessee, the up- 
per parts of Nortli and South Candina, Georgia, and, according 
to Michaux. generally in the limits of the pine barirns^ 

Tins author says, that, with alum, it dyes a beautiful yell »w on 
M'ool and cotton; it would doubtless succeed equally well on silk. 
The leaves only are used. Dr. Ranisa} ^ says, that the late Mr. Fel- 
der, of Oi*angeburg, procured a paste from the leaves, and those of a 
species of capita, cal^d yellow imiigo, for which he obtained a guinea 
per pcmnd, during tlie American war. Unfortunaiely the process 
died with liitn. Dr. R, mentions several other plants, vvhicli yield a 
yellow color. 

4. Bow woofi, yellow wooil, Osage apple tree. Madura Mrnntiaca. 
Tlii» abounds in Missouri.jj and, according to Mr. Nuttal.^ also, in 
the Arkansas Territory, near Style's farm, a few miles from the Kia- 
mesha river, on the great prairie. 

5. Hypericum perfoi*atum« St. John's woi*t This plant is not a 
native of the United States, but like the pi^etty, but troublesome weed 
ransted. was imported fi*om £uro|)e. and has become a |)est to the 
farmers of i'etmsylvania. Tlie flowers and summits, filled in with 

• Absurdly called " woad/' in the London translation of ChaptaL 

t Chemistry applit d to the Arts, p. 484. 

i North Amencan Sylva, Vol. o, p. 54. It also abounds in the Mississippi State. 

§ History of South Carolina, vol. 2, p. 249. 

I Bradbury's Travels. 

INuttal • Travels 
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9etA% contain ajiiice^ Boluble in water, inspirit of wine, and %*inegar. 
Ir difTiisefi tlirougli the RrHt two ItquidA, a red coloi% and, in tlie latter, 
a mcHt splendid crimson : when combined with acidtf or luetallic solu* 
tioMs« it presents a beautiful yellow color. 

To dye clotiu wcmiU silk, and cotton, yellow, It is siilBcient to im- 
merse them in water, properly imiNYgnuted with the juice of tills 
plant, and a certain quantity of imirdant The best mordant is alum 
and |K»taHh. in which the stuffs are to remain for some time ; for it is 
en tlio length of the time* the quantity of moniant, and the heat em* 

Sloyed. that the fixity of tlie C(dor, and tlie shades resulting from itf 
c|)end. When little mordant is usetl, the dye is ef a yellow ailor : 
by increasing the mordant, it inclines to green ; and, by achling a so- 
lutimi of tin, in nitro-muriatic acid, it assumes rose, cherry, and <ci*im* 
flfni shades, all very beautiful. The alum generally enipfoyed fi»r all 
extractive dyesVdoes not succeed well in the pnx*ess here allude«l to ; 
the addition of jmtash is essentially necessary,* because it dei^om* 
poses tliis salt precipitates its earth, dissolves a considerable portion 
•f ir, and it is this alkaline salt, with an earthy base, which, in tliis 
operation, becomes the true mordant, especially as the coloring piin* 
ciple resides in a matter altiHist pui*ely i*esinmis« 

Tlie juice of St Jolin's wort, united to the mordant here mentioned^ 
gives to pa|)er a beautiful yellow color, and toskins?*f 

Tlie comparative nierits^f the fiMTgoing yellow dyes witfanneano* 
ther, and with the inestimable Quei citron bark, may be tried by prac- 
tical dyers, 

ARPJf. 

The poppy color is procured by precipitating the red 9f bastard 
safTnm,:^ held in solution by potash. With this view, when ^ilks 
arc washed, drained, and put on the rods, lime juice is poui*ed into 
the bath, till it accfuire a cherry color. It is then well stirred, and 
the silk repeatedly worked in it,, until it has acquired a su^ient 
color, ' ' 

To produce a lively, full poppy, the silk is wrung on coming (rat of 
tlie first bath, which it exhausts, and is then put into a second. 

Five or six baths ai*e requisite to impart to it a flame cojor. The 

poppy color is heightened by putting the silk throtigli tepid water, aci* 

dulate<l with lime juice. A groMud of annotto, three or four shades 

paler than aurora, is requisite for silks, befoi*e exposing them 

' to the coloring princi]de of the carthamus plant 

Tlie poppy color Communicated by this laist dye, may be success* 
fully imitated by the employment of Brazil wood. 

Hie color thus piwlnced is termed false poppy, to distinguish it 
from the true, To'the silk is given a good gnmnd of annotto, by boil- 
ing it w ith this dye, after which it is washed, refreshed, passed through 

• See note on Alum. 

t Extract (rem a paper by C* Baumacb, Annalet de Cluiiuc^ No. 137, 

* Cartbftinuf Tinstoriut. 
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itam, and then worked in a bath of Brazil wood, to which a small 
portion of Boap*water has been added** 

Bbick. 

The following directions are given bjr a late author to dye silk 
black.f and refer to raw-silk {sole crue) wlitch ha^ been reeled off drj. 

The silkbeittg cleansed, is to be bleached by being sulphiii*ed« or 
rather to be steeped in water charged with sulpliiireous acid^ then 
washed, and passed thi*ougli water in which a small quantity of soap 
has been lissolved | then take three-fourths of the weight of «tlk« of . 
ffalUnas, make a strong decoction of them, and boil the silk therein 
for a sliort time : let It remain in the \at for tliirty-six hours, then 
wash and wring it The silk is so saturated with tannin, that lOQ. 
lbs. of silk, thus galleil, will weigh 1S5 lbs. Put in the bath copiie* 
ran and gum, acconling to the i|uantity to be dyeil, lieat it dip the 
silk therein* ami, when deeply black, put it in a trough of cold water, 
in which it is to be turned on a cylinder ; then pass it through cold 
Sfiapsuds» As the price of Alepfio galls is high, white galls ai*e 
often usdd, in the pr«>portion of eight or ten parts of nuts to two {mrts 
of AlepiKi gallM. Dyers have a cauldnm ou purpose for black, and 
when ttie dying com|K)sition is exhausted, tliey renew it by what 
they called a brevet, (refresher.) When the defiosite is considerable, it 
is taken out, and ii*on filings added to the liquiil* The dying of the 
silk is Anished by heating the cauldron containing the dye, ami stir- 
ring it, from time to time, to prevent the sediment from heating too 
much. 

The liquor must not boil ; add more or less gum and iron solution ; 
and, when the {^m is dissolyeil, and the liquid nearly boils, it is left 
Gh" one hour, the silk, divideil into three |M>rtimis, is then immersed ; 
ouch portion in succession. The silk is lightly wrung three times, and 
aired each time. Tlie great point of tliis operation is, to pr^ss out the 
Kquor with which the silk is impi'cgnated; and, when it is di^ained 
to All it again therewith ; arid, above all, t«) expose it to the air, which 
deepens the color. After each portion of silk has been wruna three 
times, tlie vat is to be heated and more gum and cop|ieras adde<l as 
at Rrst The reheating of tlie vat is called giving a Jire. Two fires 
are commonly given for a light black, and three for a deep dye ; and 
sometimes the silk is left in the vat after tlie last fire, for twelve 
hmirs.. Ccmimonly, thirty kilogramines$ of silk are die^l in one ope^ 
ration. 

Hiis is technically calleil a henU If half that quantity is dyed, only 
one fire is required for a light black. The dying being 0nished, the 
•ilk is rin^ on the rmls according to art 

When the silk is dyed, it must be softened, by imniersing it for a 

• Chapttl p. 485. 

f Manuel CompUt da Teinturier, pir M. Riffauh, p. 95. Parii^ 1835; 

# The strength oT the acid iinprefiiation it not mentioned, 
f A kik^fnuDOM at Slbt. S OS. 5 diMhmib arohiluprab 
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ifnnrfer of anf!(Hir in a miltition of Roap in water, in tli« {iropnrtinii 6t 
fi'oin tUQ, to tliire |Kuiudji of Hini\h t(» oiif imiifif^tl of silk* The ffNan* 
tity of watei* is not mentioned, it is aftcrwaiflswrnng ami di'ieiL 

Chaptal says, •« A very full, clcar^ peimanent black, lias been ob- 
tained by the employment of a solution of iron immediately after a 
strong galling'; thestnflFis tlien immei*sed in ailetoctionol'logwoody^ 
and next into this decoction conjoined with a solution of iron and ver«* 
cfigris : and this process is to be it^peated till the black be very beau* 
tifni. >Vitli tMs vi«*w, 1 to lbs. 5 oz. to Ar. of silk, 44 lbs. € oz. 4 
drachms of gall nuts; 66 ths. Sosi. 6 dr. id* cop{iei*as. calcined to red* 
liess, tite same quantity of logwood, and 1 1 llm* 9 dn of verdigris, 
^•fre enmloyetl. 

The silk is to l>e (li*st wrung out of tlie galls, allowed to Ary. and 
then strcHigly sliak^n by tlie hands, in order to ventilate^ and ctetedi' 
frfMn it^njr adiiering galls. 

* The same process of rubbing, shaking, k,c. is to be employed hi' 
respect to tfae logwood bath ; a'ld the sitk is to he carefully washed 
after each Immersion in the solution of co)>)ieras. In the last hgwood 
bath Is t<i he disscdved 2 oz. 15 di% of gum arabac, to I lb, 4 <iz, 4 dr. 
of silk : the black is softened by passing tlie dyed silk tlM*uirgk soap^ 
and water. , 

It has been ob«^erved. that, by combining regetable^ astringents with 
tlie gall-nuts, a softer anti more agreeable ndor was prtNlui^. Oak 
bark, as|)ecies of agaric, pomegranate bark, &c. may be employed 
for this purpose, 

■ The process hy Fitalis. 

I commence by boHing the silk in the ordinary way, with 80 lbs. 
of soapto 100 lbs. of silk, anil, after it is well washed, and freed frf>m 
the soap, it is dried. Hie skeins are then immersed in a <lecoction 
of galls in sort, in the propoinion of two ounces to a |iound of silk* 
The gall bath iiioHt lie motlerately warm. The hanks # are put on tlie^ 
rods, ami lightly pressed, in onler that the gHlMif|uor may pene* 
Irate them, and insure a uniform color. They are ttien put in the 
bath, which must be kept warm during fifteeif or eighteen Inmrs ; aftet* 
this, they arc^ to be taken out and driedv tlien ])ut in a warm bath of 
pyrblignate of iron, of tlie sti^^ngth of five degires, as marked on th^ 
areometercd* Baume. and dip|ied for smne time; then immel*sed, 
and the lieat of the bath Increased, during five or six hours ; observ* 
ing to take them out and air them from time to time. After bet- 
ing taken fVom the iron bath^ the silk is wruii^ jand di'ied in tlie 
air. or under ashed in moist weather, it tlien receives two beetlings*^ 
and !«< subjected toa new galling, made wiHi the remains of the forineps 
galMiquor, and an ounce and a half of galls to the. pound of silk ; 
then taken out. wrung, and dried. Tlii^ second galling is followed 
by a new bath, made warm, of tUjO pj^i*oligtiate of iron, of fbitr (^ 

* A bulk w^ght four or <lyc paaociiL 
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gr<es of strength,^ with the precautions befoi^e noted* The silk is 
again taken out^ wrung, and dried, two more beetlings and a third 
galling given to it» the bath for which^ must have one ounce and a 
half of new galls to a pound of silk, and the foilner procedure re- 
newed. It must then have another bath of ^jfitriignate of iron, of 
three degrees of strength, and be dried and Washed. For a deep black, 
a fourth galling, wifli one ounce of galls to a pound of silk, followed 
by a fourth batii of iron pyrolignate, of three degrees of strenp;tb, 
will be requisite^ Then dry and wash carefully. The ^um prescribed 
in the process of Angles^ * gives a brilliancy which is highly prized by 
the trade. I soj^dy its place, after the silk has been ^ed and worth- 
ed, by a light bath of warm sos^i and water; into which it is plunged 
for some time ; alter which, it is to be washed and drie^, for the last time. 
Finally, my method does not exclude the em^oyment oi gum, which 
may be dissolved in the bath of the iron pyrolignate. Even where 
the process of M. Angles, or any similar one, is followed, advantage 
may be taken of the substitution I propose, of .the pynilignate for the 
coppwas. A greater intensity and solidity of colour will thereby be 
obtained, and the silk will suffer less. 

* Sec Cooper en Dyin^, for the process, p.- 24r. 
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Having discovered^ after a( diligent and pMitient comparison of sev- 
eral recent French works on dying, witli that of HomasMl^ which was 
transited and published hy Dr. Cooper, several years since, that 
they contained little more than the receipts of this author ; the writer 
was induced to search for a German work on dying, in the hope of 
procuring original receipts. The work by Helterhoff, was loaned 
and recommwded ta htai byn Ofrman mim«^ictafer <^ silk fringe, 
&c. ; and the following arttclea pointed out, as worthy of in* 
sertion. They were^ accordingly, translated, and, it is hoped, will 
be found usefiit. 
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EXTRACTS FROM A GERMAN TREATISE ON DYING 

SILK. 



A handsome TeUonv. 
[NoT^— The foUowinf^ receipts are proportioned to 10 lb. of wik previoutly boiled] 

Take lilbs. of alami^ 

20 lbs. of common Lady's (S^ Mary's) ^idlle^t 
Jib* of woad ashes. 

Dissolve the alum, in a ketfle coiktailiingten backets of W|it0t% {Kmr 
the solution into a vat, fix your silk upon rod^f in the usont ^Vff 
steep it in the solution, work it irell therein for an hour, take it out, 
wring it, and lay it aside trati for farther tise. 

This being done, put ten buckets of water in a kettle, add the fit 
Mary's thistte, and boil it well for a quarter of an hour ; run the de* 
coction through a sieve into a pail, to separate the coariw from it ; let 
it cool, until you wi|l be able to bear your baiids init ; steep the silk bi 
tlie liquor, work it well th^dn for half an hour ; then take it out, 
wring it, and lay it aside, in its wet state, fmr further use. 

Tm oilb or veas^ in which you dress the silk with alum, aiMl in 
\fihkik xbm liquor is, niuat be filled, md kept full, duri^ the preceai 
of w«tiag it, to within m few inches of the to^f and, should wu*e be 
•ceaskmi to fill «p, or to increase the quantity of liquor with water, 
ears mnt be taken not to make it too cooC but to pres^ve, at all 
ttaes, ad^peeofheal^ittwhkdithehaQdcanhehardybdd. While 
tUitedofaig, tbe St Mary's thistle must be pnt into Hie kettle a ae- 
co«d time, with fresh water, and be boiled a|^ Then take oat the 
silk, dip out some of the liquor, in which you had pr^Joosly work^ 
the sift, and add as mack of tiie Kqoor of the second boiling to it as 
was taken therefrom, so that thefirat quanti^ will be preserved. The 
li^pior most new, as well as Mch time before you steq[» the silk in it, 

^llMtiiifiedieiittiHikfahMiiot, aexet» been applied in this >iefk» to the ^riiig of 
yellow eenonb iefiMnd newSnf apontaneoitsif in an imcoltiTated atate ; but tbe cul- 
tivated ie more eileea»£ Itfloonibeabeit inaiandyaoUyandimiatbecataaaoonaa 
it ia of pfoperripeneai, which m^ be known by ita baling aljtained a handaome yellow 
«okiur« [ttiatheCMMMliBrie.— EBireB.] 

tThb ia to be undentood aa a general rule befbre steeping ; the direction to attend it» 
win not, there^>pe» be repeated. 
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be stirred- well ; tlien iteep the silk in the liquor agauiy aiid work it 
well therein for half an hoar. 

The liquor may, in this latter process^ be made a little hotter than 
it was in the irst ; but be cautiotts not to make, it too hot^ as the silk 
wonld be considerablT iqjored thereby. 

DNivlngtN* a^qond pmpsps the woaiashes* aifl^he dimoliFfd in a 
kettle, into which you have pour^ some of the liquor of the second 
colouring, boiling hot ; stir the liquor and wqad ashes well, and then 
let it setUe. This being done, pour some of the clear part of the so* 
lution into the yellow liquor, after having first taken out the silk, stir 
the whole of it well, steep the silk in it again, and work it well there- 
in during fifteen minutes. At the esqiiration of this time, or sooner, 
as you may deem it necessary, take out a small quantity of the silk, 
wring it, and examine whether it has retained the required colour ; 
should this not be the case, a small quantity of the solution of woad* 
^aih^ m^st be a^d^ tp the liauor, the silk steeped in it again, and 
well worked In the same, until the required colour be obtained. 

Kpn. — Sboulditbe d^itredtob^^ten this eploorto a de«p coloured gold tint* add 
to the toltttion of woad^udiMa quantity of annottOf in propov^ to the degree of colour 



loNVS io, ipneiij^ iiltended witb 9imf 1 
es in d^gnng ) Mid tonietlmet they Win t 



u yet in a wet state { this it caiiiedt firincrpatty, by 
if, therefbrej l^eat to gim tbtm a weak Muip^ in 
m thw) BiUcp* wbichaveinton^e^for qthm 9ifiom I 
M)rdiog to the degree of the coIq^ desired* 

J atrfnTdlow. 

Take U lbs. of alum, 
8 lbs. of saflower, 
i lb. of alum. 
IMssQlve the Alum ina kettle containiM tw bnekels of wat^r ; then 
pour the solution into a vat, steep the sift in it, worii; it well tberfto 
tbr half an hour, wrinc it, lay it by in its wet state^ for further wle» 
and throw away the sohitHin of alum as usekss. Put again tea huckr 
elB of fresh water in flie kettle, add aight pounds of aafflower, and the 
quarter of a pound of alum, let it bsil for half an honr^ run the do- 
codion tiirongh a sieve into a vat, ateep ttmiilk in the liquoiv workit 
wdl tiiereln a quarter of an hour, wring and ihry U^ fix it on the wring- 
ingpost, wring and beat it well. 
With the rest of the above liquor, a pals yeUow ioay y^ be dyed. 

•I CUrm reliow, which mofg U heighimei to a hm ni nm ^ gdd iiui^ 
T^^koulbs-ofaJum, 
i4ibs, c^fsaflhiwi^irt 
1^ Ub. ofalttm. 

• Tl^^ WQ%d »9h4W itKO diot^n tethppqi»qae« on acqOui^t of pqiMttii|gthe 
hater than any other, of dBnotving the cdloaring matjE^er of 6ie^(idy'| qt |ttl 
thiitle, and or incorporating it Wiethe ailk. 
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Pat tto bitekielts of ^ator init kettile, idd dnelnj a ^uAH^l*^!!^ «r 
alunny dissolve it therein, pour the solution inte k vat, aUd #Mt fh«f 
silk in the solution for about hatf an hoar, wring it^ and ii^ it by in 
its wet state, for further use. 

This being done, poor ten bnck^ of fresh Wattt into 1hi§ kel^ 
add seven pounds of safflower, and boil it half an hour, pool* ¥h(6 fi^iMr 
through a sieve into a vat, and work it well therein for the space cf 
fifteen roinates ; then wring and dnr it The yellow liqutn* is now to 
be poured baek into the kettle, the remaining s^ten pounds <rftha 
sidnow^l* to be pot into it* to^^er wifli aqua^tor of a mnnd of alon^ 
and the whole to be boiled halt an honl> ; then pour the liquor (hrou^ 
a sieve into a paU, work this feiilk wdl in the liqudr fot* hklf an hnuf*, 
wring and dry it, and then beat it well. By the «boVe proeeini, a 
handsome citron yellow will be obtained. 

4 GSInm t&Um^ in a iiffennt 'wag. 

TiriBeHlb8.ofaluBi, 

7 lbs« French berries. 

Put the alUBi into a kettl% with eif^t buckets €i water ; when dis- 
solved, pour it into a bucket, immerse the silk in the scJuttonf wtnrk 
it well therein for half an hotif, toke it out, and lay it asMe for fur- 
ther use in its wet i^tate, and throw aWay the solution. Then boil 
ten buckets ef tresh water, put into it the French betries, boH for 
three quartera of tai hqur,"*^ pour it thrnugh a sieve into a bucket^ and 
iminerae it In the liquor, W6rk it well therein for half an hour, wring 
1^ fit k on the Wringing postiln the nsnd taMmner. 

To make fliis colour deeper er brighter, take more or less than the 
above quantity )>fAe French berries. 

If the liquor, after this process, still rc^n some of its yellow pro- 
perties, it may be used to colout ten ponnds of ailk, jn«viouMy pre^ 
pared in a solution of alum, to a pale yellow, or to lay at least the 
ground for a handsome gold tint 

4 Citron fdfonv, in awAher itianner. 

. Take «ll^ of alum, 

6 Hm. Qoereitnn bark, ground. 
Put tim alum Ini^ kettie, wifli ten buckets of fireah water, dissoifett 
therrin, and pour the solution into a vat, imnmrse the dlk in it, and 
work it well therein fiir two bou^ ; wring it, lay it aside wet for ftir- 
tiier ooe^and throw away your sohtion of alum as vadess. Then sour 
intoa kettle ten buckete (Afresh water, and put the ground Qnercitron 
into it; boil this one bomr, take it ont^ nm tiie decoction fhroocli a 
alova iatoa pafl, immerse it in the liquor, and wori^ it well one fietar 
in the same ; after which, It ia to betaken ^oit,wfimg and dried ; fix it 

• ▲ iaMAq«aai«7 of afaoa aM7 be added to the Fku^ 
whnebj the coloor orfile ifosr 11 BMifih iripfovA 
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on the wringing post» wring it again, &c. when it wUl have acquuped 
a beautifbl citron yellow. 

The remaining ydlow liauor may be used for other purpoeeSf and 
majy therefore, he preeerved* I w lU now give the neoeesaiy direc* 
tiona for cokniriag a handsome pale yellow, with the abore renaina of 
the yellow liquor. 

A fait TeUaw. 

Take S lbs. of alum. 

PrqMtretbe silk with alum, as directed in the foregoing receipt md 
lay it away for further use. Then warm tlie liquor,' wnicb has be^Q 
used in the colouring of the for^^g operation, put it into a paU» im* 
merse it in the liqiioT, and work it well therein, for the space of half 
an hour. This b^ng done, take it out, wring it, fix it on the wrinigii||( 
post, wring and beat it well, which will give it a gloss. 

It is not necessary that the silk should be rinsedin ydlow cdlesring. 

SBVBRAI. BIKECTIONS FOB DYIHO WI^CH I^VBECITROlf BABK^ 

jf Citron FeUaw. 

Take 3 lbs. of alum, and 

1 lb. S ounces of Quercitron bark. 
Put the alum in a kettle, with ten buckets of water, let it dissolve 
therein, pour the solution into a pail, immerse the silk in the solution^ 
and work it well therein a little longer than usual ; take it out, wring 
and rinse it, and lay it by for further use, in its wet state ; put ten 
buckets of fresh water in a kettle, warm it, put the Quercitron in 
a bag, and boil it until the strength is extracted* Then immerse the 
silk in «the liquor, and work it virell therein a quarter of an hour^ which 
will p|!oduce a handsome lively dtron yellow. 

A high colored TeUqw^ 

This colour may be h^i^tened to its utmost extent of yellow, by add- 
ing a few half ounces of soda, nipre or leas, according to the deep or 
bright shades of color desired, to the above yellow liquor ; but this 
must not be done until the silk has been compktely saturated with the 
yeUow liquor of Quercitron* 

Orange dolor. 

Orange colour is obtained by adding to the liquor at the same 
time witti the Soda, a proportional quantity of annotto, and by work*' 
ing it in this liquor until the desired colour has been obtained* 

Tide VaUnv, or Straw Cokr. 

Take less alum and Quercitron | aitd dispense altogether xvith the 
soda and annotto. ^ 
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To produce the many different shades of this colour, proceed with the 
Quercitron in the same manner as directed in the dying of the same 
colours with turmeric and weld,; (dyers' weed.) But you must bear in 
mind that one pound of the Quercitron, will produce as mMcIi as ten 
pounds of eitlier the turmeric or weld. ^ 

wj very lively glossy TeUaw. 

If you desire to increase the above yellow to its most lively smd 
glossy hue, take, instead of the alum, a solution of tin, dissolved in a 
mixture of three parts of the spirits of salt, and one part of aquafortis. 
This solution must be mixed with twenty times its own quantity of 
wat^r, and the silk is to bpe. prepared in a solution of alum, in the 
usual way ; but it is not necessary to rinse it, and it may be coloured 
immediately. The ^lution of tin may be preserved for other pur- 
poses. 

A Turkish Blue. 

. Take £i ounces of cochineal, 
10 do of aquafortis, 
li do of English tin, and 
i lb. of alum. 
The silk, must first be coloured in a keep, to a medium blue. This 
being done, take a kettle containing ten buckets of water, put into it 
two and a half ounces cif cochineal, and boil it well for the space of 
ten minutes. > 

During the above process, dissolve the tin in the aquafortis, ac- 
cording to art. This being done, pour the solution, togetherin^ith a 
quarter of a pound of alum,, into the abovementioned kettle, with ten 
buckets of water. Stir this liquor well, and immerse the silk in* the 
liquor ; work it well therein, for about three-quarters of an hour ; 
during which time, it must be kept at a steady, slow, continued boil; 
then take it oilt, rinse it, wring ii fix it on the wringing post, wring 
and beat it well ; whicli will restore it to its natural gloss again. 

NoTK. If you do uot like to make use of the aquafortis in the above process, you 
may sub^tiite a quarter of a pound of cream of tartar, a^d increase the quantity of 
alum, from a quarter to half a pound. 

A real Pink. 

Take 15 lbs. of saffiower, 

1 5 .quarts of strong vinegar, 
I of announce of oil of vitriol, 
1 lb. 14 oz. potash, and 
4 ounces of cream of tartar. 
Put the 15 lbs. of safflower in a bag, tie it tight, immerse it forty- 
eight hours io running water : take it out, durihg tiiis time, every six 
26 
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hours ; tread it well with your feet, to free it of all yellow matter ; 
continue this until all the yellow matter has been worked out of it 
Examine it at the expiration of the above time, to see whether it has 
lost all its yellow cwniring matter ; if it has not, immerse it a few 
luMirs more into the water, which will clear it from M yellow matter. 
This being done, take it out, put it into a pail, and pour six buckets 
of river water upon it. 

This being done, put one pound fourteen ounces of potash in a crock, 
dissolve it in water, and pour the clear part of this potash liquor on 
the safflower in the tub ; mix it well, and set it by« in a cool place, for 
six hours. At the expiration of this time, take out the safflower with 
its liquor, run it through a sieve into apaO, pour half a bucket of 
water upon it, and press it out, in order to extract all the colouring 
natter therefrom ; pour fifteen quarts of vinegar, and three-eightlism 
an ounce of oil of vitriol into the liquor. 

This being done, take the ten pounds of silk, fix it upon rods, put 
* it into this safflower liquor, and work it well therein, for the space of 
four houi*s ; then take it out, rinse it in running water, wring it well, 
. and lay it aside for further use, in its wet state. 

Lastly. Dissolve four ounces of cream of tartar in river water, and 
pour the clear part oi this solution into a tub, with eight buckets of 
river water ; immerse the silk, which has before been coloured to a 
light red, in this solution, and work it well therein for a quarter of 
an hour ; take it out, wring it and dry it, and you will have ioi hand- 
some pink. 

NoTB. For a pink of a higher colour, add an additional quantify of «£|ovcr ; aiid 
for a lighter, take lest than the above prescribed quantity. ItwiH, likewise, be of 
benefit to add a small quMitity of vinegar. Lemon juice, however, is unnecessary. * 

A high-coimirei Crimion. 

Take li lb. of cochineal, 
1 lb. of galls, 

4 ounces of cream of tartar, and 
^i lbs. of Roman alum. 
Dissolve two and a ^half pounds of Roman alum in a kettle, with 
ten buckets of water^; pour the clear part of this solution into a vat, 
imrnerae the silk in it, and work it well therein for the space of four 
hours ; (hen take it oiit, and rinse it in running water, wring it, and 
lay it by for further use, in its wet state ; then put, in a kettle con- 
taining eight buckets of boiliikg water, the fojlowing articles : 

One and a quarter pounds of finely powdered cochineal, one pound 
of finely powdered gall-nuts, and four ounces of cream of tartar. Let 
the whole boil slowly, for fi^t space of fifteen minutes; cool it with 
two buckets of water, work it well in the liquor, which must be kept 
in a continual boil, for the space of one hour and a half; then take it 
out, rinse it, wring it, and let it dry, when the dying will be completed. 

^ * Pr^ Cooper smts, that lemon juice is. essential ^ hmg out the pink colour of saf* 
fiower, by neutlraltziny the alkaline liquor in which the plant is steeped. 

iCoapcr Off Dying* 
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For a cheaper colour than the foregoing, reduce the quantity of co- 
chinealy froiQ one and a quarter pounds to ten ounces, and substttutey 
for the remainder, three ppunds of persio;^ and proceed with these 
materials^ in the same manner as above directed. This colour will 
differ from that of fte first described process in no cither respect^ tlian 
that it receives somewhat more of a blueish cast. 

A handsome Crimson. 

Take 3 lbs. of Roman alum, 
i ounce of argelyj 
i lb. of East India galls, 
25 ounces of cochineaL 

Heat eight buckets of rain water in a kettle, lukewarm ; put into 
it three pounds of Roman dnm, dissolve it therein, take out the so- 
lution, and put it into a pail ; immerse the silk in the solution, and 
work it well therein for the space of eight hours. 

Take it out at the expiration of this time, wring it lightly, and lay 
it by for further use, in its west state. 

To complete thiis, colour, heat eight buckets of well or spring water, 
until it begins to boil ; pat into it the following articles : half an 
ounce of argol, and half a pound of finely pounded East India galls ; 
let the whole of these articles boil well for about ten minutes, and run 
the liquor through a sieve, into a pail t then pour the liquor back into 
the kettle, and put into it twenty-five ounces of pulverized cochineal : 
let it boil ten minutes more, cool tiie liquor with half a bucket of wa- 
ter ; immerse the isilk in this liquor, and work it well therein for 
the space of two hours ;' during which time, the liquor must be kept 
at a continual boiL This being done, take it out, rinse it well, wring 
it strongly, and dry it. 

Then take a kettk with ten buckets of spring or well water, and 
beat it so that you may bear your hand in it ; Work the silk well in 
this water for half an hour, then take it out, wring it, and dry it. By 
this process, we obtain a very handsome crimson. 

NoTx. An ounce^ instetd of hatf an ounce of argol may l>e used ; bat this it left en- 
tirely to the judfpnent of the dyer, whether found necessary or not If this crimson be 
desired less of a red, and not so handsome, proceed with me cochiiieal ; and the quan- 
iktf preso^bed above may be reduced to eighteen ounces. The process must be, in 
thu case, the same as above directed. 

4 deep Red. 

Take lib. of fine galls, 
21 lbs. of alum, 
I lb. of composition, and 
5 lbs. of madder. 

* The cudbear ot the Enelish Dyers.-^EDiTon. 

i; Red argol is the tartar from red ^^e. Vftdte aigol is the impure depostte fbom 
white wines. Cream oftartar is pure argol. ^—Ebitob. 
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Pat into a kettle eight buckets of water, and one pound of fine galls ; 
let it boil about fifteen minutes, or until the strength is extracted; 
take it out, run it through a sieve into a vat, steep the silk in this de- 
coction, and work it well therein for about two hours : after which, 
take it out, rinse, and dry it. Then put into a kettle eight buckets of 
water, with two and a half pounds of alum, and half a pound of the 
composition; let these be properly united with the water; pour 
the liquor into a vat, steep the silk in the solution, and woric it well 
therein for the space of four houi;s ; take it out, rinse it, and lay it 
by, in its wet state, for fiirther use. 

Lastly. To complete this colour, put in a kettle ten buckets of water ; 
add five pounds of madder, and work the silk well in this liquor, un- 
til it begins to boil ; then take it out, rinse, and dry it. 

Ji real Brown. 

Take. 6 ounces of annotto, 

1 lb. of potash, 
8 lbs. of alum, 

5 oz. of fine galls, 
i oz. of cream of tartar, 

2 oz. of turmeric, and 
10 oz. of cochineal. 

Boil a kettle with ten buckets of water, powder six ounces of an- 
notto, and put it, together with a pound of potash, into the kettle ; 
boil for a quarter of an hour, pour the liquor through a sieve 
into a tub, immerse the silk, and work it well in: the liquor for 
the space of two hours ; then take it out, rinse, wring, and dry it 
After this, pour eight buckets of fresh water into akettte, add three 
pounds of alum, and dissolve it therein; then put the solution in a 
vat, ^^^P ^^ dried yellow silk, and work it well therein for the 
space of three hours, then take it oiit, wring it, and lay it by^ wet, 
for further use. 

This being done, prepare a kettle with eight buckets of water, and 
bring it to boil ; put into it ten ounces of cochineal, and let it boil for 
about ten minutes ; then cool tlie liquor with a bucket of water, and 
put into it a quarter of a pound of cream of tartar, and two ounces of, 
turmeric, and stir the whole well ; then steep. the «ilk, previously al- 
umed, in the liquor, work it well therein for the space of two hours ; 
during which, it must be kept at a continual boil. This being done, 
take it out, rinse it in running water, wring it, and lay it by, in its 
wet state, for further use. 

This being done, dye it in a keep, [dye tub] light or dark, as your 
taste may be, or according to the pattern which is laid before you. 

If you do not wisli to mak^ use of the keep, or, as is often the case 
in small dying establishments, should you not possess one, you may 
apply the indigo colouring. 

You may likewise colour it in the Uquor of logwood, whiqh will ren- 
der it equally handsome, but not of so lasting a colour. 
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A real Crimson^ in another wag. 

Take fii lbs. of Roman alum, 
2 lbs. of fine galls, 
1 lb. 4 oz. of cochineal. 
i lb. ofargol, andl 
8 oz. of spirits of ammonia. 

Take a kettle with eight buckets of water, put into it two pounds 
of fine galls> and let it boil for a quarter of an hour ; run the liquor 
through a sieve into a pail, steepi the silk in the liquor, and work it 
well therein for the space o^ four hoi^rs; then take it out, rinse it, 
wring and dry it. 

After this, take a kettle with eight buckets of water, and dissolve 
in it two pounds of Roman alum ; pour it in,to a yat, steep the silk 
in the solution of alum, and work it well for the space of four hours 
in the same ; then take it out, wring it, arid lay it by, in a wet state, 
for further use» 

After this, to complete the colour, take six buckets of water, pour 
it into a kettle; add one pound ami four, ounces of fine cochi- 
neal, a quarter of a pound of argol, and eight ounces of spirits of am- 
monia ; let all boil well together for about ten minutes, then cool the 
- liquor with two buckets of water ; work the silk in it for two hours ; 
during which time it must be kept boiling continually : then take it 
out, suspend it on the rods over a vat, pour the liquor from the kettle 
into it, and continue to work the silk in the liquor until it has become 
cool ; then take it out, rinse it, and dry it in the shade. 

By following the above directions you will obtain a very handsome 
crimson. 

To turn this expensive cochineal liquor to all possible advantage, (for 
it vviil stillhave retained some good colouring matter,) pqur the above 
used alum liquor into it, and heat it again ; which will enable you to . 
color many lighter shades, from the rich peach blossom, down to the 
lightest lilac colour. Having used it for this purpose, you may take 
more or less of silk of a yellow ground and colour it in it, which will 
receive a reddish-yellow from it. 

^ A handsome If^. 

Take 8 oz. of annotto, 
H lbs. of potash, 
£i lbs. of alum, ' 

6 lbs. of Brazil wood, 

5 buckets of sharp vinegar, and 

6 ounces nf composition, p. 1 83. 

Take for this purpose a kettle with eight buckets of water, and let 
it boll. 

While this is doing, powder eight ounces of annotto as fine as pos- 
sible; then put it, together with one pound and a half of potash, into 
the above heated water ; let the whole boil well for a quarter of an 
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houpy and pour the liquor through a sieve into a pail. Steep t^ silk 
in this pobush and annotto liquor, and work it well for two hours in 
the same ; after which take it oui rinse, it, wring and dry it. 

Then dissolve one pound and a half of alum in a kettle with eight 
buckets of water ; pour ttiis solution into a pail, fix your silk upon 
rods, and woik it well therein for two hooray then take it out, wring 
and dry it. 

When the silk is completely dry, steep the silk in warm water, un- 
til it hais become properly soaked. Then take, it out, wring it, and 
lay it by, wet, for further use. 

This being done, pour into a vat five buckets of sharp vinegar, and 
six pounds of Brazil wood, and 1^ it stand fof the space of forty- 
eight hours : then take the liquor out of the vat, and pour it iiato a 
kettle ; let it boil for the space of ten minutes ; then take it out, pour it 
through a sieve, into a vat, and throw the parts rendaining in the 
sieve into the kettle again ; pdur three buckets of water upon it, let it 
boil well for a quarter of an hour, and pour the liquor thereof to the 
other Brazil wood-liquor in the vat. 

Tliis being done, pour six ounces of the composition into 
this liquor of Brazil wood, and stir it well ; steep the silk, previously 
soaked in warm water, in tlie liquor, and work it well therein for the 
apace of two hours. Examine, at the expiration of this time, whether 
the liquor still contains any colouring matter ; if so, take it out, pour 
it into the kettle again, work the silk another time therein, during 
which it must be kept moderately warn^; then take it out, rinse it in 
running water, wring it, and hang it up to dry. By observing the 
whole of the above process you will obtain a very handsome red. 
By using eight buckets of vinegar instead of five, the colour will 
be considerably improved; and by dispensing with the composition 
altogetlier, the colour will become darker. 

Lastly : If you desire to have this colour of a darker and fiery hue, 
add two pounds of Brazil wood, and one, pound of composition, to the 
above quantity, and proceed in the same way as above directed. 



To COLOR SUKWlTk QuERCITBOK, l^ ANOTHER MANNER. 

Jl Citron TeUoiv. 

Take 2i lbs. of alum, 

i lb. of jiigs^r of lead,* 
S pz. of chalk, and 
S lbs. of Quercitron. 

Take a kettle with eight buckets of water, put iiito it two and a half 
pounds of alum, and dissolve it therein; then take out the alum 
liquor, and poor it into a pail, and let it become cold ; add to it « 
quarter of a pound of sugar of lead, and stir ii well until united with 

* Acetate of lead. 
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the solution of alum ; then put into it two ounces of challsy stir it well, 
and continue the stirringt at proper intervals, for the space of twelve 
hours, and set it by to settle. Pour off the liquor into » palli but be 
careful not to disturb the sediment at the bottom : steep the silk in the 
Hquor^ and work it well therein for the si)ace of six hours ; then take 
it out, wring and lay it by, wet, for further use. 

After this, take a kettle with eight buckets of water, put into it 
three pounds of Quercitron bark, ^nd let it boil for the space of three 
quarters of an hour; pour it through a'sieve into a vat : steep the silk, 
which has been saturated in the foregoing liquor^ composed of alum, 
sugar of lead, and chalk, in the Quercitron liquor, and work it well 
. for the space of an hour ; then take it out, rinse it, wring and dry it. 

If you desire a higher coloured citron yellow ^an the above, add 
another pound of Quercitron to the above quantity, ^d proceed in the 
following manner : 

• Saturate the silk, as above directed, in si liquor of alum, sugar of 
lead, and chalk; then take a kettle with eight buckets pf water, boil 
two pounds of Quercitron therein, for the space of three-quarters of an 
hour, and pour the liquor through a sieve into a vat ; steep the silk, 
and work it well therein for the space of two hours ; after which, take 
it out, wring and dry it This will have given the silk the best of 
grounds for a good yellow colour. After this, take another kettle with 
eight buckets of water, put into it two more pounds of Quercitron bark, 
and boil it for the space of three quarters of a hour; then pour it 
through a sieve into a vat, and work the previously coloured and dried 
silk in tiie same, for the space of two hours ; then take it out, rinse 
It, wring and dry it 

A high-coloured and deep Citron YMofW. 

Take li lb. alum, 

S oz» of sugar of lead; 
' H oz. of chalk, and 
8 lbs* of French berries. 

Dissolve, in a kettle which contains eight buckets of water, one 
pound and a half of alum, pour the solution into a pail, or, which is bet- 
ter, into a cask, "1^ and let it cool. This being done, put into it three 
ounces of sugar of lead, stir it well with a rake, add one and an half 
ounces of finely powdered chalk, and stir the whole well again ; and 
continue the stirring, every hour, for twelve hours. But, after the last 
stirring, the rake must be taken out of it, to prevent the sediment 
from being disturbed, and then let it dtand twelve hours. At the ex- 
piration of this time, draw off the liquor ; but be careful not to disturb 
the sediment, which would otherwise create stains that are difficult to 
remove ; pour the liquor, thus drawn off, into a vat, work the silk 
well in it for the space of four hours ; after which, take it out, wring 
and dry it I1iis bein^ done, moisten it with warm water, rinse 

* Tlu8 cask moft have a spaoket, about aiiand't breadtii from the bettoniy for the 
purpose of drawing off the liquor. 
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it in runniog water^ wi*ing it, and lay it by, wjet, for further use ; 
then take a kettle with eight buckets of water, and, at the same time, 
bruise eight pounds of French berries in a mortar ; put them into the 
kettle, and let them boil for half an hour; then take out the liquor, 
and run it through a sieve into a vat This being done, ste^ the 
silk in the liquor, and work it well therein for half an hour; take it 
out, wring and .dry it; which will produce a handsome citron yellow. 
With tbe above used. alum solution and French berry-liquor, you 
^lay, witliout any other addition, colour a brighter citron yellow. The 
same solution may likewise be applied with turmeric or weld, in dying 
a yellow. 

A Jyankeen. 

Take 2 lb. of fine gaits, 
li oz. annotto, 
y 4 oz. of potash, and 

i lb. of soap. 

Put one pound of finely powdered galls in a kettle of eight buckets 
of water, and boil it about ten minute^, then take out the liquor, and 
run it through a sieve into a pail. 

While thus employed, let half a pound of soap be dissolved in a 
bucket of warm water, and pour the solution into tlie liquor of the 
galls. 

Then (lut into a crock with Water, one ounce of annotto, and four 
ounces of potash ; boil for half an hour, add the one-half of it to the 
liquor of the galls in the pail, and stir the whole well. This being 
done, steep the silk in the liquor, and work it well therein for a quar- 
ter ck an houn Examine the silk, and should it not have the neces- 
sary redness, add as much of the annotto liquor to it as you may 
deem necessary, to give the colour the desired tintT Then put the silk 
in again, and work it well for a quarter of an hour; take it out, 
rinse and dry it. , 

The Nankeen^coloured silk must not i*emain long without being 
rinsed, as this would create stains in it. 

•/? handsome Turkish Blue. 

Take U lb. of alum, 

2i oz. of cochineal, 
i lb. of composition 
I of an ounce of indigo, and 
3 oz. of oil of vitriol. 

The silk, after being boiled in soap and water, must be rinsed in 
running water, and then wrung and well beaten. This being done, 
it must be coloured to a handsome light blue, in a cold or warm keep ; 
then rinse it in running water, wring and dry it. 

As soon as the silk has become properly dry, it must be moistened 
in warm water, wrung, and laid by, wet, for further use. 
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After this is donci prepare a kettle 'with eight buckets of water^ 
dissolve in it one and a quarter pounds of alum, pour the solution into 
a vaty steep the silk in it, and work it well therein for the space of 
an hour ; then take it out^ wring it^ and lay it aside, in its wet state, 
for further use. 

Lastly : take a kettle with eight buckets of water, boil it, and put 
into it two and a half ounces of cochineal : let it boil for about ten 
minutes f cool the liquor with a bucket of water, and add half a pound 
of the solution oltin, and three (|uarters of an ounce of indigo, which 
has been previously dissolved m three ounces of oil of vitriol, and 
stir the whole well. This being done, immerse the silk coloured blue 
in the cochineal liquor, work it well therein until the liquor begins to 
boil, let it boil another hour, during which time the silk must bow- 
ever be continually worked : it must then be taken out, rinsed, wrung, 
and dried. 

If you desire this Tui^ish blue to incline more to a red, take more 
of the cochineal,: if the contrary, take less. 

d hand$ome meen. 



It 



Take 2 lbs. pf luyn, and 
t 4 lbs. of Quercitron bark. 

Take for this purpose, a kettle, with eight buckets of water, and 
dissolve in it two pounds of alum ; then pour it into a tub, and. set it 
by until it is wanted. 

While you are engaged in ]U*eparing the above solution, the silk 
must be coloured in a cold keep to a handsome li^t blue, and, after 
heing rinsed in a stream, wring and steep it in the abovementioned 
alum liquor; work it well therein fortwo hours, then take it out, wring 
it, and lay it by, wet, for further use. 

Lastly: put four pounds of Quercitron bark into a kettle which 
contains eight buckets of water, boil it well for ttie s^ce of three 
quarters of an hour, and pour the liquor thraugh a sieve into a tub. 

At the same time, and while this is doing, prepare an incorporation 
of indigo and oil of vitriol,"^ and pour the same into tiie Quercitron 
liquor in the tub, and stir the whole well. Into this compounded 
liquOT steep the rilk^ and work it well therein for the space of half 
an hour ; ttien take it out, wring and dry it. 

In case ttie silk has not attained as handsome a green as de8ii*ed, 
add a small quantity of turmeric to the. yellow liquor, which will as- 
suredly have the desired effect. 

At the same time I would recommend not to colour the silk too dark 
in tiie cold keep, as it is very difficult to produp^ a handsome green 
on a ground which has been spoiled by keepin^rlt in the dark. It is 
tliercA>re more advisable to have it of too lijr^t a colour, as you may, 
in that case, easily regulate the colour b^ adding more of tte prepa-* 
ration of indigo to the yelbw liquor, as circumstances may require. 

* The pNMtiom are nine or ten parts of the strong acid* to one of indigo, ata 
t^pon^ of lOO"; to 112? of Fahrenhei^s thennometer^-rEinTOB. 

2r 
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Best BluCf {ultra Marine.) 

* 

The quantity of the necessary ingredients for this colour, must bt 
regulated acc(»i]lng to the quantity of the silk to be coloured. 

Take filings of copper^ free from all alloy of other metals ; it is 
best, therefoi'e, to rasp or file them yourself in order to obtain tliem 
pure. Put these into a glass Tessel, pour spirits of salt, [moriatie 
acid] suftcient to corer them twice as deep as the space they occupy; 
let thetn stand for tiie space of twenty-four hours, or as long as neces- 
sary for the spirits of salt to attain a blue or deep green colour. 

Then pour ofi" the clear part of <he coloured spirits of salt into 
another glass vessel, and add fresh spirits of salt to the copper filings, 
and continue this proces, until the whole of the copj^er filings have 
been dissolved^ when nothing but the earthy and impure parts wiH 
remain. 

Mix all these several blue or deep green coloured solutions of cop- 
per, and add thereto as much spirits of ammonia as will be necessary 
to saturate the mixture* 9^ 

Then moisten the silk in >^m water ; but be careful to do this in 
such a manner that all parts pUl be completely and equally soaked 
in the water ; then wring i^ and stloep it in the blue tincture pre- 
piired as above directed } work it therein until it has attained a hand- 
some ultra-marine odor ; then take it outy wring it well, rinse it in a 
streain, and dry it in the shade. 

By minutely observing the abovQ process^ you will obtain a very 
iMmdsome blue odour, but which is not altogether lasting, as it wiU 
fade by beiu exposed to the sub, and turn to a greenish tint 

With the liquor which remains^ you may colour many otber very 
agreeable blue colours ; but you must add at every colouring, a smaB 
quantity of spirits of ammonia to the liquor, as it would otherwise 
cause the colour of the silk dyed therein, to receive more of a green^ 
and less of a blue colour, at every succeeding colouring. 

Ji dark Blue. 

Take U ounces of ihdigo, 
lib. of oil of vitriol, 
H do. of alum, 
4 do. of logwood, 
i do. of alum. 

The greatest iittention and accuracy in the pi*ocess of dying this 
colour is necessary. 

Before you poceei to the dying itself, prepare a solution of. indigo 
in oil of vitriol^in tht manner following : Powder very finely, and 
sift one and a half ounceb of indigo, and put three quarters of a pound 
of oil of vitriol in a stone jar ; add the pulveriscSl indigo to i^ stir 
the whole well with an earthen pipe stem, or some simUar earthen ar- 
^de, Had oontinae the slhri^ until the oil of vttriol ceases to fer- 
ment ; the mitmt batlhjg \mi^nti6 qatet> het ft by f6r tte* V^&t 
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twenfy-faur hours ; at the expiration of this time^ a little water Bmst 
be added^ and the whole matter stirrecj again, by which it wifi receive^ 
as it we^, new life and vigor; after which^ it must be set away ui^s- 
.turbed^ Vntil it is to be ajipUed to. the dying pf the silk. After this^ 
prefsare a l^ettle with eight buckets of water, put into it om^ and a 
quarter pounds of alum, and dissolve it completely thereii;^. This 
being done^ pour thc^ solution into a pa,\l, steep the siilk in the sfqlu- 
tion, and work it well therein for ai^ Uoqr; after which,, t^ke it 9,11^, 
wring it, ai^4 1^7 it by, in its wet state, fqr f^rth^ use. 

This bei^g dpne, put eight bupl^ets of water i^t^ kettle, pour theso- 
lution of indigo into it, and mix it well by stirring; work the silk well 
in/this ^l«e Tiquor far the space of half an hour^ then take it out, 
rjnse it in running water, wrtng it, ^nd l^y it by, in its wet state, foi^ 
further use* r By this process, the ^ilk will receive a handsome light 
blue colour. 

To deepen this blue, or to chaj;ige it to a dark blue, proceed in the 
following ittani^er : Take a kettle with sixteen buckets of water, ^nd 
bring it to a boiling state; then put into it four pounds of logwood, and 
boil it weH for about three quarters of an hour ; then take out one 
half of the liquor, and run it through a sierv^e into a tub ; let the other 
half or eight buckets of the same, remain in the kettle for further use ; 
put into the liquor in the tub, a quarter of a pound of alum, which 
has previously been dissolred in some vessel; stir the whole well, 
steep the light blue silk in it, and work it well in the liquor a quarter 
of an hour ; then take it out, wring it, and keep it, in its wet state, 
for further use, and throw out the liquor As useless. 

Lastly : pour into a«c|ther vat the ramaining eight buckets <if ^he 
logwood liquor left in the kettle^ ^fter baving|fi^trun it throiigb 
ft seive;^ steep the sitk in. the Uqaor, and work it well therein fpr t^^ 
space of half an hour ; then take it out, rtnfi» it in intmning water, 
waring add dry it. By the above process, you will obtain a c^rk 
bUie, ip ev^y reaped: equal to any of the blues which kave. been co- 
loured by means of the keep. . 

The above blue Is. likewise applicable to the dymg of any otber 
goods ; and ik^ alone in this respect, is it of advantage, but it like- 
wise* saves you tbetioiiUdand expense of preparing a keep for dying 
a small quHntity of silk to adavk blue; and if the risk o| mining a 
keep^ and the conseq^nt loa» thereof be taken into consideration* 
the above recdpf; is irf considerabk a^antage to tlie dyer as well as tp 
the manufiactut^r ; parliculatdy as the smallest quantily may be colour- 
ed eqnM tO'thecokmringof a keep, hy reducing the iqgredieats Uk 
proportion to the quantity of the silk, wUoh is to be dyed. 

j3 handsotiie Violet Blue, after the manner of the foregoing. 

Take 1 oz. of indigfitf 

i lb. of eJiiofvitriol, 
i Ib^'of ali»m{ 
4 lbs. ^'li^wood, and . . 

f , 1 % Qwinea ov r^ wopd. 
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The indigo mast be dissolved in oil of vitriol, as directed in the 
foregoing receipt, and kept ready for use. 

Dissolve in a kettle, with eight buckets of water, a pound and one- 
quarter of alum ; then pour the solution into a tub, and work the. 
silk well tlierein for the space of one hour ; after which time, take it 
out, wring and keep it in its wet state, for further use. 

This being done, fill a vat with eight buckets of wat«r, put tiie 
above mentioned solution of indigo in it, stir the whole wdl, work 
the alum-dressed silk therein, for the space of half an hour ; then take 
it out, rinse it In running water, wring it, and set it by, in Its wet 
state, for further use. 

Lastly : take a kettle with eight buckets of water, put into it four 
pounds of log- wood, and one pound of Guinea or red wood, and boil 
the whole well, for about three-quarters of an hour; then run tfie de- 
coction through a sieve into a vat, steep the blue coloured silk in it, 
and work it well in the same for the space of half an hour; after 
which, take it out, rinse it in running water, wring and dry it. 

[NoTfe. I deem it neceiatty to add to th« liquor of the toy-wood and red wood» a 
quarter of a pound of akun.] 

dde^ Red. 
Take 5 oz. of annotto, 
I lb. of potash, 
fi| Ibs.^ of alum, and 
$ lbs. of madder. 
Into a kettle with eight buckets of water, put five ounces of madder, 
which has previously been finely powdered ; add thereto a pcmnd of 
potash, boil it well for a quarter of m hour, take the liquor tmt of 
the kettle, and run it through a sieve into a tub. This b«ng done, 
steep the silk in it, and work it well therein for an hour ; then take 
it out, rinse it, and let it dry'; then dissolve two and a half poumis 
of alum in a kettle, pour the solution into a vat, sleep the siMc in it, 
work it well therein for two hours^ then take it out, wiing and dry it. 
Lastly : fill a fcettfe with eight buckets of water, add five pounds 
of madder, heat it, but do not let it boil ; while thlsis doin|^ moisten 
ttie silk well in warm water, so as that all of it may be equally satu- 
rated with the water; which being done, take it out and wring it ; 
ihen steep it in the above pr^par^d lutewmrm liquor ^ madder, 
work it well therein, until it begins to boil ; let {it bsH a quarter ^f 
an hour longer, duiing which time, the silk miist be worked con- 
tinually ; then take out, vnmg and dry it. The above process will 
produce a very handsome red. 

Ji Green. 
Take Ulbs. of alum, 
1 lb. of potash, and 
8 lbs. of turmeric. 
The silk must be first dyed in a cold ke^ to a handsome light 
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blue ; but caution must be used to lay the colour equally throughout 
the whole of the silk^ and that no stains remain in any part of it ; 
rinse it in running water^ wring it, and lay it by^ wet^ for further 
use. 

Immerse the silk in warm water, in such a manner, that it will be 
equally and uniformly saturated with the water ; then wring it, and 
lay it aside, in its wel; state, for further me. 

After this, prepare a kettle with eight buckets of water, put into it 
one pound of potash, and one and a quarter pounds of turmeric, and 
let the whole boil well for about ten minutes i then pour the liquor 
through a sieve into a vat, steep the silk in the liquor of the potash 
and turmeric, and work it weU therein for the space of half an hour. 
At the expiriation of this time, it must be taken out, wrung, aiid put 
by for further use, in its wet state* 

Lastly : put into a kettle with eight buckets of fi*esh water, one and 
a quarter pounds of alum, and dissolve it therein ; then pour the so- 
lution into a tub, and work the silk well therein for the space of a 
quarter of an hour, which will change it to a handsome green ; then 
take it out, rinse, and wring it, dry it in the shade. 



Mde ofmakiv^ Sowing SUM and SUk Twiri^ in ConneeHcut. 

The following communication waB not received until iafter this 
sheet of the Manual was put in type. It was made at the request of 
tiie Secretary of the Treasury, by Ihmiel Bulkeley, Esq. of Hamp- 
ton, Windham county, Connecticut : 

<<The i*aw silk is first spooled on bobbins, the number of which is iii 
proportion to the size of tfie intended thread from the first sfunning ; 
and, to facilitate the operation, they are put into warm water. The 
silk is again spooled, taking two or three bobbins, according to the 
size of the intended thread. After being spun, it is reeled into skeins, 
each of forty yards in length, or half a knot Of the country reel, as re- 
quired by a law of the State. About twenty*five of these skeins are 
Kt together, like a skein of cotton or woollen yarn. They are then ^ 
iled, addinga small quantity of soft soap, or ley of wood ashes, to 
cleanse them from the gum. Thoy are then i*eady for dying. 

« Silk twist is spun in the same manner, except that it is always of 
three cords. The winding of twist is done on a machine imported 
from England. 

** We have a small establishment for spinning by water, with a ma- 
chine similar to a throstle frame of a cotton mill. The silk is first 
spooled by hand, on bobbins, which are placed on the top of the frame; 
the thread of raw silk passing from it under a wire, through a trough 
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ofrwatepj then through rollers to the spindle. A single frame may 
contain from thirty to fifty spindles, and caii be attended to by one 
person. The doubling and twisting may be done on the same frame, 
- at the same time, by giving the bands to a part of the spindles a con- 
trary dir^tion. As many threads are put to a spindle a&^ are required 
to make a thread of two or three cords. Silk spun in this way is far 
superior to that done by hand. Tl^e machine will spin from twQ to 
three ppunds in a 4ay* A pound of silk, after being spun and cleansed, 
will weigh ^bout ten ounces, and form one hundred and seventy 
skeins; the th^r^ads of sufficient size to ^ew woollens. If spun finer, it 
will make more. It incre^es little or nothing in weig^ht when dved^ 
Silk is sold by the skein; one hundred oif which will measure one-third 
more than half a pound of Italian or English silk of the same s|zed 
threads. One woman can make froip twelve to fifteen pounds of raw- 
silk, in s^ season of six weeks. 

<<The manufacture of si)k is chiefly confined to the counties of 
Wiudham and Tollapd. The quantity made in five towns, last sea- 
son^ according to an accurate statement, was as follows : 



Mansfield 


2,4^ ]bs« 


Chaplin 


550 


Ashford 


500 


Hampton 


4«r 


Coventry 


350 



wortli four dollars per pound. The value increases one-fourth in ma- 
nufacturiMg, ^everft) ie^^is in \ifhl|!^ mi|at| silk is n)^f» Jfifi^At no 
returns/* 
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ERRATA. 

Pa^ 26, 3d line from the bdttOM, for ' < a slate colour/^ read, a pale slate coloiif « 
44, 19tk line from the bottom, for « fourth/' read thhrd. 
49, line 14th from the bottom, for "reared,'' read hatched. 
99, line 12th, erase pUte 1, fig. 5, and the note. 
100, line 16th, the words •" The following is the manner in which the clotb must 

be arranffed," should begin ^e section below. 
108, line 22d, for « in that State,'* read, in Georgia. 
146, line 27th, for p. " 1," read p. 142. 
Do. kst line but oae, for ^ ' waAmg," read warping. 
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Abstnet ftnd condeoMd view of the art of rearbf tSSk^-wamBg 
Acid fumigations pttriiy the air Of a hhcmxoirf, 
Alttining w'ulks, - • • 

American nadre yellow dyes, • , 
Analysis of the leases of the white mulbeny tree^ 
Ants, red, mkt enemies to silk^worlnsb 
Apparatus for feeding lalk-'woniis, by &e Iter. 
Art of rearing nDt-worms, whole process of 
Baldngofcocoon^ ; - • 

Birdi and coupling of the rilk-motfa, 
Blaek,todye - ... 

process by Titalii^ - • 

Blazing fires^ ittjjity of, in damp WMK^ier, 
ttue, to dye . • . « 

by Raymond, - * * 
Turkish, ... 

Brown, to dye . ' - . 

Budding of the mulberry trees^ reoonmiended. 
Buff, to <tye - - - - , - 

lE(pC^y or Tusseh, and Arrindy sUk^wdrms of India, 
CaMiins, to prepare, for silk-worms to spin cocoons, 
Calculation ofkbor aitdpirpfit^of worms, fed on the leaves from 

in Connecticut, • . • -< - " * ' 

i^arrelet, an apparatus to spin inferior silk, 
China, oative silk-worms or • - • • 

Chrysafis state of the silk-worm 4 changes into the pupa state, 
Cleanfiness essential to health of wonn% 
Cleansing of si& previous to dyings , • • 

Cocoons^ construction of • • • • 

escape of the worms from them, how el!^^, 
gathering of - * - 
•election of diose intended fiv eggs, 
y preservation of • - - "> 

daily loss of weighted 

6cts respecting, containing healthy, diseased, and dead chrjfiMiHdeSf 
weight cir various parcels, produce clS, from an ounce ct egg% 
proportion of dtferent qualities of, before and after baking, 
divirion of, into various quakes, - 
to judge of their qualities, • . . • . 

how to kill the ohryaaUs, • • '« 

bysteaoung, • - ♦ - 

by baking in an oven, * « 

royal, perforated, and soufflons, • • ^ - 

reeling off, appaiatus for^ and vrlic^ mode of psrOoedorein^ 
daily task of reelii^, in Italy, • « - - • 

Gndl^ indigo, description cf the figure of, - ''* 

Wmson, fine, to dye, - . . • - 

C^opSb two or more, of worms in on< season, on r6atiiig,< 
DindeKon will sustain young wonns^ «> * 
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DtikncM emtn^M wlien the moths are hatched and cotf|»liiii:f 
BbbandiBg the silk from the reel» on • 
l>beatetMii1k-wonDa» ,. 

from defect of e|fgi» 



ncntofgoodem, 
t the district in which 



alk^worms are reared* 



bad air 
want (tf room* 

quality and quantity of foody • • . • « 

duAffeoffbod, .-•..•- 
peouuar constitution of tiie air* • 
sudden changes i>f temperature* 
]^articubr diseases of ...... 

Doubling machine* and cut, - - - . - 

Ilraw4>ov, improrement in, - - - - - - 

Pying or sBk I see the nrious colours, - . . . . 

Barly food, to secure • • -- 

Bggi, preparation for hatchings • . . • 

signs of Tinfication of the worm, . . 

Bggs, preservation oft* -- 

number o^ in tiie varieties of silk-worms, - 

fkets relative to the production of • - • - • 

]Modnce of silk from an ounce of - - « • • 

proportion of, to cocoons, • - 

Btidence, minutesof, on silk, before House of CommoiM^ - • 
y^inshaw's apparatus for spinning, doubling, and twisting, or throwing tSnk» 

and cuti -\- - • - - -.- 

reeding^ frequent, necessary in the fourth and fiAli ages tf silk-worms. 
Fires, light blazing fires of shavings* straw, or light wood, useful in daibp wea^ 

tbsr, to promote wannth and a drculation of air in the laboratory, 
flood, on securing eariy, for silk-worms, 

diseases from quantity and <^ialii^ of " * 

change of - • , - . 

table of> for silk- worms in different ages, 
Grasserie, a disease of ulk-worms, ... 
Green, to ^e, • - 

Hstchbg of silk-worms* • - - 

moths, • • • . 

History of Silk* • • - • • 

in the United States, - - 

Natural, of the silk'Worm, *.-.,. 
Hedffes, enpaliers, or cabbins* to prepare • , ^ 
BotAouse for hatching silk-worms, - • , - 

fiurdles, or feeding frames, to clean, - * » 

Hygrometer, use of, a simple one described with a cut* 
Improvements in silk machinery* « 

In^ East* native nlk-worms of - • - 

Indigo-blue tub* to prepare 
Laboratocyfor silk-worms, construction of - •• 

newlv hatched worms, • . •-., 
Leaves^ young seedlings o^ not proper for old Worms, 
only to be i^ven to young worms^ 
chopping of, deemed necessary^ but doubted, 
importance of picking clean, and without frui^ 
old, to be given to woons after the fbur^ moulting, 
quantity consumed in dHTsrent ages, by worms from an ounce 

(See also the table, p. 172, > - - . 

calculation of Ubor and profit firom an atre of, in Connecticut* 
should be gathered a few hours before being used, 
tA!tluee*wlH^ sustain vQung worms* «... 
I^t* ii\)urisiis to silk-motl^ when hatched* and When cou^ling^ 
liUac colour^ • • • • •. • • 

Irfoom* Sholl's«lk* explanation of fitgive off . • . . 

. fag weai^Dg figured stuii% ? r • ' * 

fotrweaviBg ribbons* • - . • 
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i^Gom, Jacquart^ improved, • . - 
LeBnm'iy ... 

De Berffue't power-loom, 
Kendftlrs domestic do. 
Luteite» or Clariette, a disease of stIk-woiliM, 
Machinery, nlk, description of, and references to 
" pfini 



Moths, birth and coupling of, 

darkness necessan^ ibr them. 
Moulting, or chuige of skin in the silk-worm, 
Molbenj trees, on, • - • 

red, or American, and ratieties of 

produce good silk, 
white, ^nd ciuture of 
propaption of, by various tnethods, 
analysis of Uie leaves of, 
proportion of leaves to an acre, 

required for various numbers of silk-worBis^ 
hedges of, to form, - ' - - . 

paper, said to be proper for worms in the fifth age, 
black, not equal to the white, for the United States, 
Muscardine, a disease of silk-wonns, - 
Nankin colour, to dye, - - ** 

. Natural History of Hie ^He-worm, 
Oak leaves useful for nek worms^ 
Orange colour, to dye, • • 

Organzine, how to steam the nlk intended for 
Passis, a disease of silk- worms, 

Patents ibr improv^ silk machinery, - • ^ ■ * 

Plants, aromatic, burning oS, useless in a nlk-worm laboratoi^, 
Pink colour, to dye. 
Plates, explanation of 
Poppy colour, to dye. 
Preparation of nlk skeins after reefing, 
Pupa, what, how different from the chiysAfis» 
<|uercitron burk, to dye with, 
Sed colour, to dye^ • . • 

Heeling silk from cocoons, process o^ 
Beel, ^k, of Piedmont ilescribed, 

to wind the skeins fhun bobbins, 
Sibbon looms, improved, 
<9ilk-worms, Natitfal History of 

duration of the life of 
varieties of 
of India, • 
China, • 
North America, • 
South America, 
whole process of hiitching and rearing tho common land, 
AppeaMce of, when newly hatched, 
removal of, from the room where hatched, 
rearinf^ of, in their four first stages^ 
deanhness and fresh air essential to their health, 
noise stops their spinninp^ the cocoons, 
preparations for their rismg on the cabbins^ 
separation of those which w^ not rise, 
require not to be disturbed when spiiuting cocoons, 
do not degenerate in the United States tf well kept, 
abstract and condensed view of the art of rearing^ 
Space, in square feet, occupied by worms, from an ounce of eggi^ in 

ages, (see also the table, p. 173,) • • . • 

Steam, appaeatus fbr heating water by, ... 

Stove, essential to the reguur hatchiog of sift-wonns^ 
Stove and basin, fbr heating water, dimennons oC - •> 
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Silk. hiitoQr c^ . . - 

infheXJnltodStiilef, 
wekrht oft mngit fibre-of fi)6 feet, 
^titkt o( JM«ded b]r wkrai parc^ oTcoCMii^ 
■mitmtkMii NT reefing* ^ - 

MMiidiiig of ihsm the reel • , • , 

pKptfalioiioC after disbaading from the icti, * 
wtite» and inferior qodiUea, to apin* 
feel, deacriptiono^ and figure, " f 

to wmdfhmi ^ akeina on bdUiina, 
immnredniiichincfyfor^reaving, • 

to qiin, double, and twial, Jipparatua for, 
mtering oft, to prevent, - • • 

to eleanae, prenoiudjr to ^^ioff^ » 

murunumngandboUingtforwhke, • . • 

boffing^whichiatob0 43^. . • . * 
«ewing, andtwlat, mode df inakingm Coanoctici*, 
ftopcfit^ proper for balehii^ eggaof ailkrwoamiv 
for lilk-wonM innrioua stages • 
hJgh,Smpi»perforhatehingtheegga, • 
bi^effeetaof a gieatorlow, m the fifth age, 
of the watei^ ftireeeHngcocoona^ cauaeairtMch regulate it,. 
Te ffco e Ttna* American winding jmd twiating aacMwe, - 

Thermometer, eaaential m the hatching and reiamg of «lk.worm% 
Th^wating machine, figMTC of eMlaincd, 
Tevmung engine, figtfe of esplMned, • . • , 

Thrjr, portable cut of one. SeetaWc, • , • 

Tripe%adiaeaaeofaiat*irtaiiii, . - ^ - • 

TiAt, how made m Connecticut, , -^ - ,'^,.\ 
UtenaUa na^ in l^atching vidrearing.adk-WDrm^ (and t^le^) 

Vapour emitted ftomaSk-wormaand Utter, • ' - 

Vaiietieahia&lk-worma,. ? • % / ^ " * 

in India, • » ' . • * ' * 

in China, • • , '. . ". ' * " 

inthc United Statea,t»d South Amcwea, r t 

Ti»61atanrequiaitelnthe windowa, floor, andcdwngaf welabon*Qiyi 
Viqlot, irith logwood, tady^ • '^ • 

' Brazil wood and bg^iwood, to dye, 
Wannnrjnachine, (hnproperly printed w<M»t»A) ,"- . 
Wat£%of8ilk%withottt^«kaeofalaiteroU,metho4«fpriei«nteB^ / 

Weaving of ailki^ improremeiita b, • • • 

We^teefTariouaparcelaofceooona, . ^ 

WtnCe,dMfeaentjhadea0( * * - - 

Win^,do«bling, andtwiatmgapparatuat « 

Yellows, A diaeaae of aift-worma, « • r 

ISellowyoniilk dying oC in hanka, • * 

citron, - - • - 

other proicefMes, ■ r - • - 

dieaintheVmlMiStatef * 
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E»iu»i.— In page 174^ h«t li|ie, for " feet aqpjare,'' read arf^are fii^ 

Inotherpl»c«i,theaamecorrecUoniat6bemade» . ^ . 

In thetab|e» p* 172, fifth Imefirom the bottoa^, ihft smaU paH of theim-^ 
preasion, ftr " 30 feet aq^uare**' read 60 aqum feet. 
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